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I. SCOPE OF THE GUIDELINES 


I-A. Purpose. The purpose of these 
Guidelines is to specify practices for 
constructing and handling (i) recom- 
binant DNA molecules and (ii) organ- 
isms and viruses containing recombin- 
ant DNA molecules. 

I-B. Definition of Recombinant DNA 
Molecules. In the context of these 
Guidelines, recombinant DNA mole- 
cules are defined as either (i) mole- 
cules which are constructed outside 
living cells by joining natural or syn- 


thetic DNA segments to DNA mole-_ 


cules that can replicate in a living cell, 
or (ii) DNA molecules that result from 


the replication of those described in (i) 
above. 

I-C. General Applicability. See Sec- 
tion IV-B. 

I-D. Prohibitions. The following ex- 
periments are not to be initiated at 
the present time: 

I-D-1. Formation of recombinant 
DNAs derived from the pathogenic or- 
ganisms classified[1] as Class 3, 4, or 
5[2] or from cells known [2A] to be in- 
fected with such agents, regardless of 
the host-vector system used. 

I-D-2. Deliberate formation of re- 
combinant DNAs containing genes for 
the biosynthesis of toxins potent for 
vertebrates [2A] (e.g., botulinum or 
diphtheria toxins; venoms from in- 
sects, snakes, etc.). 

I-D-3. Deliberate creation by the use 
of recombinant DNA of a plant patho- 
gen with increased virulence and host 
range beyond that which occurs by 
natural genetic exchange. [2A] 

I-D-4. Deliberate release into the en- 
vironment of any organism containing 
recombinant DNA. 

I-D-5. Deliberate transfer of a drug 
resistence trait to microorgansims that 
are not known to acquire it naturally, 
if such acquisition could compromise 
the use of a drug to control disease 
agents in human or veterinary medi- 
cine or agriculture. [2A] 

I-D-6. Large-scale experiments (e.g., 
more than 10 liters of culture) with or- 
ganisms containing recombinant 
DNAs, unless the recombinant DNAs 
are rigorously characterized and the 
absence of harmful sequences estab- 
lished [3]. (See Section IV-E-1-b-(3)- 
(d).) 

We differentiate between small- and 
large-scale experiments with organ- 
isms containing recombinant DNAs be- 
cause the probability of escape from 
containment barriers normally in- 


- creases with increasing scale. 


Experiments in these categories may 
be excepted[4] from the prohibitions 
(and will at that time be assigned ap- 
propriate levels of physical and bio- 
logical containment) provided that 
these experiments are expressly ap- 
proved by the Director, NIH, with 
advice of the Recombinant DNA Advi- 
sory Committee after appropriate 
notice and opportunity for public com- 
ment. (Section IV-E-1-b-(1)-(e).) 

I-E. Exemptions. It must be empha- 
sized that the following exemptions[4] 
are not meant to apply to experiments 
described in the Section I-D-1 to I-D- 
5 as being prohibited. 

The following recombinant DNA 
molecules are exempt from. these 
Guidelines, and no registration with 
NIH is necessary: 

I-E-1. Those that are not in organ- 
isms or viruses.[5] 

I-E-2. Those that consist entirely or 
DNA segments from a single nonchro- 
mosomal or viral DNA source, though 
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one or more of the segments may be a 
synthetic equivalent. 

I-E-3. Those that consist entirely of 
DNA from a prokaryotic host, includ- 
ing its indigénous plasmids or viruses, 
when propagated only in that host (or 
closely related strain of the same spe- 
cies) or when transferred to another 
host by well-established physiological 
means; also those that consist entirely 
of DNA from a eukaryotic host, in- 
cluding its chloroplasts, mitochondria, 
or plasmids (but excluding viruses), 
when propagated only in that host (or 
a closely related strain of the same 
species). 

I-E-4. Certain specified recombinant 
DNA molecules that consist entirely of 
DNA segments from different species 
that exchange DNA by known physio- 
logical processes, though one or-more 
of the segments may be a synthetic 
equivalent. A list of such exchangers 
will be prepared and periodically re- 
vised by the Director, NIH, with 
advice of the Recombinant DNA Advi- 
sory Committee, after appropriate 
notice and opportunity for public com- 
ment. (See Section IV-E-1-b-(1)-(d).) 
Certain classes are exempt as of publi- 
cation of these Revised Guidelines. 
The list is in Appendix A. An updated 
list may be obtained from the Office 
of Recombinant DNA Activities, Na- 
tional Institutes of Health, Bethesda, 
Maryland 20014. 

I-E-5. Other classes of recombinant 
DNA molecules, if the Director, NIH, 
with advice of the Recombinant DNA 
Advisory Committee, after appropriate 
notice and opportunity for public com- 
ment, finds that they do not present a 
significant risk to health or the envi- 
ronment. (See Section IV-E-1-b-(1)- 
(d).) 

I-F. General Definitions. See Sec- 
tion IV-C. 


II. CONTAINMENT 


Effective biological safety programs 
have been operative in a variety of lab- 
oratories for many years. Considerable 
information therefore already exists 
for the design of physical containment 
facilities and the selection of labora- 
tory procedures applicable to organ- 
isms carrying recombinant DNAs. [6- 
19] The existing programs rely upon 
mechanisms that, for convenience, can 
be divided into two categories: (i) A set 
of standard practices that are general- 
ly used in microbiological laboratories, 
and (ii) special procedures, equipment, 
and laboratory installations that pro- 
vide physical barriers which are ap- 
plied in varying degrees according to 
the estimated biohazard. 

Experiments on recombinant DNAs, 
by their very nature, lend themselves 
to a third containment mechanism— 
namely, the application of highly spe- 
cific biological barriers. In fact, natu- 
ral barriers do exist which limit either 


NOTICES 


(i) the infectivity of a vector, or vehi- 
cle, (plasmid or virus) for specific 
hosts or (ii) its dissemination and sur- 
vival in the environment. The vectors 
that provide the means for replication 
of the recombinant DNAs and/or the 
host cells in which they replicate can 
be genetically designed to decrease by 
many orders of magnitude the prob- 
ability of dissemination of recombin- 
ant DNAs outside the laboratory. 

As these three means of contain- 
ment are complementary, different 
levels of containment appropriate for 
experiments with different recombin- 
ants can be established by applying 
various combinations of the physical 
and biological barriers along with a 
constant use of the standard practices. 
We consider these categories of con- 
tainment separately here in order that 
such combinations can be conveniently 
expressed in the Guidelines. 

In constructing these Guidelines, it 
was necessary to define boundary con- 
ditions for the different levels of phys- 
ical and biological containment and 
for the classes of experiments to 
which they apply. We recognize that 
these definitions do not take into ac- 
count all existing and anticipated in- 
formation on special procedures that 
will allow particular experiments to be 
carried out under different conditions 
than indicated here without affecting 
risk. Indeed, we urge that individual 
investigators devise simple and more 
effective containment procedures and 
that investigators and _ institutional 
biosafety committees recommend 
changes in the Guidelines to permit 
their use. 

II-A. Standard Practices and Train- 
ing. The first principle of containment 
is a strict adherence to good microbio- 
logical practices. [6-15] Consequently, 
all personnel directly or indirectly in- 
volved in experiments on recombinant 
DNAs must receive adequate instruc- 
tion. (see Sections IV-D-1-g, IV-D-5-d 
and IV-D-8-b.). This shall as a mini- 
mum include instructions in aseptic 
techniques and in the biology of the 
organisms used in the experiments, so 
that the potential biohazards can be 
understood and appreciated. 

Any research group working with 
agents with a known or potential bio- 
hazard shall have an emergency plan 
which describes the procedures to be 
followed if an accident contaminates 
personnel or the environment. The 
principal investigator must ensure 
that everyone in the laboratory is fa- 
miliar with both the potential hazards 
of the work and the emergency plan. 
(See Sections IV-D-5-e and IV-D-3-d.) 
If a research group is working with a 
known pathogen where there is an ef- 
fective vaccine it should be made avail- 
able to all workers. Where serological 
monitoring is clearly appropriate it 
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shall be provided. (See Sections IV-D- 
1-h and IV-D-8-c.) 

II-B. Physical Containment Levels. 
The objective of physical containment 
is to confine organisms containing re- 
combinant DNA molecules, and thus 
to reduce the potential for exposure of 
the laboratory worker, persons outside 
of the laboratory, and the environ- 
ment to organisms containing recom- 
binant DNA molecules. Physical con- 
tainment is achieved through the use 
of laboratory practices, containment 
equipment, and _ special laboratory 
design. Emphasis is placed on primary 
means of physical containment which 
are provided by laboratory practices 
and containment equipment. Special 
laboratory design provides a secondary 
means of protection against the acci- 
dental release of organisms outside 
the laboratory or to the environment. 
Special laboratory design is used pri- 
marily in facilities in which experi- 
ments of moderate to high potential 
hazard are performed. 

Combinations of laboratory prac- 
tices, containment equipment, and spe- 
cial laboratory design can be made to 
achieve different levels of physical 
containment. Four levels of physical 
containment, which are designated as 
Pl, P2, P3, and P4, are described. It 
should be emphasized that the de- 
scriptions and assignments of physical 
containment detailed below are based 
on existing approaches to containment 
of pathogenic organisms. For example, 
the “Classification of Etiologic Agents 
on the Basis of Hazard,” [7] prepared 
by the Center for Disease Control, de- 
scribes four general levels which 
roughly correspond to our descriptions 
for Pl, P2, P3, and P4; and the Nation- 
al Cancer Institute describes three 
levels for research on oncogenic vir- 
uses which roughly correspond to our 
P2, P3, and P4 levels. [8] 

It is recognized that several differ- 
ent combinations of laboratory prac- 
tices, containment equipment, and spe- 
cial laboratory design may be appro- 
priate for containment of specific re- 
search activities. The Guidelines, 
therefore, allow alternative selections 
of primary containment equipment 
within facilities that have been de- 
signed to provide P3 and P4 levels of 
physical containment. The selection of 
alternative methods of primary con- 
tainment is dependent, however, on 
the level of biological containment 
provided by the host-vector system 
used in the experiment. Consideration 
will also be given by the Director, 
NIH, with the advice of the Recombin- 
ant DNA Advisory Committee to other 
combinations which achieve an equiva- 
lent level of containment. (See Section 
IV-E-1-b-(2)-(b).) Additional material 
on physical containment for plant 
host-vector systems is found in Sec- 
tions ITI-C-3 and III-C-4. 
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II-B-1. P1 Level. 

II-B-1-a. Laboratory Practices. 

II-B-1-a-(1). Laboratory doors shall 
be kept closed while experiments are 
in progress. 

II-B-1-a-(2). Work surfaces shall be 
decontaminated daily, and immediate- 
ly following spills of organisms con- 
taining recombinant DNA molecules. 

II-B-1-a-(3). All biological wastes 
shall be decontaminated before dispos- 
al. Other contaminated materials, 
such as glassware, animal cages, and 
laboratory equipment, shall be decon- 
taminated before washing, reuse, or 
disposal. 

II-B-1-a-(4). Mechanical pipetting 
devices shall be used; pipetting by 
mouth is prohibited. 

II-B-1-a-(5). Eating, drinking, smok- 
ing, and storage of foods are not per- 
mitted in the laboratory area in which 
recombinant DNA materials are han- 
dled. 

II-B-1-a-(6). Persons shall wash 
their hands after handling organisms 
containing recombinant DNA mole- 
cules and when they leave the labora- 
tory. 

II-B-1-a-(7). Care shall be taken in 
the conduct of all procedures to mini- 
mize the creation of aerosols. 

II-B-1-a-(8). Contaminated materi- 
als that are to be decontaminated at a 
site away from the laboratory shall be 
placed in a durable leak-proof contain- 
er, which is closed before removal 
from the laboratory. 

II-B-1-a-(9). An insect an rodent 
control program shall be instituted. 

II-B-1-a-(10). The use of laboratory 
gowns, coats, or uniforms is discretion- 
ary with the laboratory supervisor. 

II-B-1-a-(11). Use of the hypoder- 
mic needle and syringe shall be avoid- 
ed when alternative methods are avail- 
able. 

II-B-1-a-(12). The laboratory shall 
be Kept neat and clean. 

II-B-1-b. Containment Equipment. 
Special containment equipment is not 
required at the P1 level. 

II-B-1-c. Special Laboratory Design. 
Special laboratory design is not re- 
quired at the P1 level. 

II-B-2. P2 Level. 

II-B-2-a. Laboratory Practices. 

II-B-2-a-(1). Laboratory doors shall 
be kept closed while experiments are 
in progress. 

II-B-2-a-(2). Work surfaces shall be 
decontaminated daily, and immediate- 
ly following spills of organisms con- 
taining recombitant DNA molecules. 

II-B-2-a-(3). All laboratory wastes 
shall be steam-sterilized (autoclaved) 
before disposal. Other contaminated 
materials such as glassware, animal 
cages, laboratory equipment, and ra- 
dioactive wastes shall be decontami- 
nated by a means demonstrated to be 
effective before washing, reuse, or dis- 
posal. 


NOTICES 


II-B-2-a-(4). Mechanical pipetting 
devices shall be used; pipetting by 
mouth is prohibited. 

II-B-2-a-(5). Eating, drinking, smok- 
ing, and storage of food are not per- 
mitted in the laboratory area in which 
recombinant DNA materials are han- 
dled. 

II-B-2-a-(6). Persons shall wash 
their hands after handling organisms 
containing recombinant DNA mole- 
cules and when they leave the labora- 
tory. 

II-B-2-a-(7). Care shall be exercised 
to minimize the creation of aerosols. 
For example, manipulations such as 
inserting a hot inoculating loop or 
needle into a culture, flaming an in- 
oculation loop or needle so that it 
splatters, and forceful ejection of 
fluids from pipettes or syringes shall 
be avoided. 

II-B-2-a-(8). Contaminated materi- 
als that are to be steam sterilized (au- 
toclaved) or decontaminated at a site 
away from the laboratory shall be 
placed in a durable leak-proof contain- 
er, which is closed before removal 
from the laboratory. 

II-B-2-a-(9). Only persons who have 
been advised of the nature of the re- 
search being conducted shall enter the 
laboratory. 

II-B-2-a-(10). ‘The universal bioha- 
zard sign shall be posted on all labora- 
tory access doors when experiments 
requiring P2 containment are in prog- 
ress. Freezers and refrigerators or 
other units used to store organisms 
containing recombinant DNA mole- 
cules shall also be posted with the uni- 
versal biohazard sign. 

II-B-2-a-(11). An insect and rodent 
control program shall be instituted. 

II-B-2-a-(12). The use of laboratory 
gowns, coats, or uniforms is required. 
Laboratory clothing shall not be worn 
to the lunch room or outside of the 
building in which the laboratory is lo- 
cated. 

II-B-2-a-(13). Animals not related to 
the experiment shall not be permitted 
in the laboratory. 

II-B-2-a-(14). Use of the hypoder- 
mic needle and syringe shall be avoid- 
ed when alternative methods are avail- 
able. 

II-B-2-a-(15). The laboratory shall 
be kept neat and clean. 

II-B-2-a-(16). Experiments of lesser 
biohazard potential can be carried out 
concurrently in carefully demarcated 
areas of the same laboratory. 

II-B-2-b. Containment Equipment. 
Biological safety cabinets[20] shall be 
used to contain aerosol-producing 
equipment, such as blenders, lyophi- 
lizers, sonicators, and _ centrifuges, 
when used to process organisms con- 
taining recombinant DNA molecules, 
except where equipment design pro- 
vides for containment of the potential 
aerosol. For example, a centrifuge may 


be operated in the open if a sealed 
head or safety centrifuge cups are 
used. 

II-B-2-c. Special Laboratory Design. 
An autoclave for sterilization of wastes 
and contaminated materials shall be 
available in the same building in 
which organisms containing recombin- 
ant DNA molecules are used. 

II-B-3. P3 Level. 

II-B-3-a. Laboratory Practices. 

II-B-3-a-(1). Laboratory doors shall 
be kept closed while experiments are 
in progress. 

II-B-3-a-(2). Work surfaces shall be 
decontaminated following the comple- 
tion of the experimental activity, and 
immediately following spills of organ- 
isms contining recombinant DNA mol- 
ecules. 

II-B-3-a-(3). All laboratory wastes 
shall be steam-sterilized (autoclaved) 
before disposal. Other contaminated 
materials, such as glassware, animal 
cages, laboratory equipment, and ra- 
dioactive wastes, shall be decontami- 
nated by a method demonstrated to be 
effective before washing, reuse, or dis- 
posal. 

II-B-3-a-(4). Mechanical pipetting 
devices shall be used; pipetting by 
mouth is prohibited. 

II-B-3-a-(5). Eating, drinking, smok- 
ing, and storage of food are not per- 
mitted in the laboratory area in which 
recombinant DNA materials are han- 
dled. 

II-B-3-a-(6). Persons shall wash 
their hands after handling organisms 
containing recombinant DNA mole- 
cules and when they leave the labora- 
tory. 

II-B-3-a-(7). Care shall be exercised 
to minimize the creation of aerosols. 
For example, manipulations such as 
inserting a hot inoculating loop or 
needle into a culture, flaming an in- 
oculation loop or needle so that it 
splatters, and forceful ejection of 
fluids from pipettes or syringes shall 
be avoided. 

II-B-3-a-(8). Contaminated materi- 
als that are to be steam-sterilized (au- 
toclaved) or decontaminated at a site 
away from the laboratory shall be 
placed in a durable leak-proof contain- 
er, which is closed before removal 
from the laboratory. 

II-B-3-a-(9). Entry into the labora- 
tory shall be through a controlled 
access area. Only persons who have 
been advised of the nature of the re- 
search being conducted shall enter the 
controlled access area. Only persons 
required on the basis of program or 
support needs shall be authorized to 
enter the laboratory. Such persons 
shall be advised of the nature of the 
research being conducted before entry, 
and shall comply with all required 
entry and exit procedures. 
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II-B-3-a-(10). Persons under 16 
years of age shall not enter the labora- 
tory. 

II-B-3-a-(11). The universal bioha- 
zard sign shall be posted on the con- 
trolled access area door and on all lab- 
oratory doors when experiments re- 
quiring P3-level containment are in 
progress. Freezers and refrigerators or 
other units used to store organisms 
containing recombinant DNA mole- 
cules shall also be posted with the uni- 
versal biohazard sign. 

II-B-3-a-(12). An insect and rodent 
control program shall be instituted. 

II-B-3-a-(13). Laboratory clothing 
that protects street clothing (e.g., 
long-sleeve solid-front or wrap-around 
gowns, no-button or slipover jackets) 
shall be worn in the laboratory. Front- 
button laboratory coats are unsuit- 
able. Laboratory clothing shall not be 
worn outside the laboratory and shall 
be decontaminated before it is sent to 
the laundry. 


II-B-3-a-(14). Raincoats, overcoats, 
topcoats, coats, hats, caps, and such 
street outer-wear shall not be kept in 
the laboratory. 


II-B-3-a-(15). Gloves shall be worn 
when handling materials requiring P3 
containment. They shall be removed 
aseptically immediately after the han- 
dling procedure and decontaminated. 


TABLE I.—Combinations of Containment Safeguards 


NOTICES 


II-B-3-a-(16). Animals and plants 
not related to the experiment shall 
not be permitted in the laboratory. 

II-B-3-a-(17). Vacuum outlets shall 
be protected by filter and liquid disin- 
fectant traps. 

II-B-3-a-(18). Use of hypodermic 
needle and syringe shall be avoided 
when alternative methods are availa- 
ble. 

II-B-3-a-(19). The laboratory shall 
be kept neat and clean. 

II-B-3-a-(20). If experiments involv- 
ing other organisms which require 
lower levels of containment are to be 
conducted in the same laboratory con- 
currently with experiments requiring 
P3-level physical containment, they 
shall be conducted in accordance with 
all P3-level laboratory practices. 

II-B-3-b. Containment Equipment. 

II-B-3-b-(1). Biological safety cabi- 
nets [20] shall be used for all equip- 
ment and manipulations that produce 
aerosols—e.g., pipetting, dilutions, 
transfer operations, plating, flaming, 
grinding, blending, drying, sonicating, 
shaking, centrifuging—where these 
procedures involve organisms contain- 
ing recombinant DNA _ molecules, 
except where equipment design pro- 
vides for containment of the potential 
aerosol. 

II-B-3-b-(2). Laboratory animals 
held in a P3 area shall be housed in 
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partial-containment caging systems, 
such as Horsfall units [19A], open 
cages placed in ventilated enclosures, 
solid-wall and -bottom cages covered 
by filter bonnets, or solid-wall and - 
bottom cages placed on holding racks 
equipped with ultraviolt radiation 
lamps and reflectors. (Note: Conven- 
tional caging systems may be used, 
provided that all personnel wear ap- 
propriate personal protective devices. 
These shall include, at a minimum, 
wrap-around gowns, head covers, 
gloves, shoe covers, and respirators. 
All personnel shall shower on exit 
from areas where these devices are re- 
quired.) 


II-B-3-b-(3). Alternative Selection of 
Containment Equipment. Experimen- 
tal procedures involving a host-vector 
system that provides a one-step higher 
level of biological containment than 
that specified in Part III can be con- 
ducted in the P3 laboratory using con- 
tainment equipment specified for the 
P2 level of physical containment. Ex- 
perimental procedures involving a 
host-vector system that provides a 
one-step lower level of biological con- 
tainment than that specified in Part 
III can be conducted in the P3 labora- 
tory using containment equipment 
specified for the P4 level of physical 
containment. Alternative combina- 
tions of containment safeguards are 
shown in Table I. 





Classification of experiment 
according to Guidelines 


Alternate combinations of physical and biological containment 





Physical 
containment 


Biological* 
containment 


Physical Containment 
Laboratory Laboratory 
design specified practices 
for: specified for: 


Containment 
equipment 
specified for: 


Biological 
containment 





HV3 
HV3 
Hv2 
HV2 
HV2 
HvV1 
HV1 





*See section II-D for description of biological containment. 


II-B-3-c. Special Laboratory Design. 

II-B-3-c-(1). The laboratory shall be 
separated by a controlled access area 
from areas that are open to unrestrict- 
ed traffic flow. A controlled access 
area is an anteroom, a change room, 
an air lock or any other double-door 
arrangement that separates the labo- 
ratory from areas open to unrestricted 
traffic flow. 


II-B-3-c-(2). The surfaces of walls, 
floors, and ceilings shall be readily 
cleanable. Penetrations through these 
surfaces shall be sealed or capable of 
being sealed to facilitate space decon- 
tamination. 


II-B-3-c-(3). A foot-, elbow-, or auto- 
matically-operated handwashing facili- 
ty shall be provided near each primary 
laboratory exit area. 


II-B-3-c-(4). Windows in the labora- 
tory shall be sealed. 


II-B-3-c-(5). An autoclave for steril- 
ization of wastes and contaminated 
materials shall be available in the 
same building (and preferably within 
the controlled laboratory area) in 
which organisms containing recombin- 
ant DNA molecules are used. 

II-B-3-c-(6). The laboratory shall 
have a ventilation system that is capa- 
ble of controlling air movement. The 
movement of air shall be from areas of 
lower contamination potential to areas 
of higher contamination potential (i.e. 
from the controlled access area to the 
laboratory area). If the ventilation 
System provides positive pressure 
supply air, the system shall cperate in 
a manner that prevents the reversal of 
the direction of air movement or shall 
be equipped with an alarm that would 
be actuated in the event that reversal 
in the direction of air movement were 
to occur. The exhause air from the 


laboratory area shall not be recirculat- 
ed to other areas of the building 
unless the exhaust air is filtered by 
HEPA fiiters or equivalent. The ex- 
haust air from the laboratory area can 
be discharged to the outdoors without 
filtration or other means for effective- 
ly reducing an accidental aerosol 
burden provided that it can be dis- 
persed clear of occupied buildings and 
air intakes. 

II-B-3-c-(7). The treated exhaust-air 
from Class I and Class II biological 
safety cabinets [20] may be discharged 
either to the laboratory or to the out- 
doors. The treated exhaust-air from a 
class III cabinet shall be discharged di- 
rectly to the outdoors. if the treated 
exhaust-air from these cabinets is to 
be discharged to the outdoors through 
a building exhaust air system, it shall 
be connected to this system so as to 
avoid any interference with the air 
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balance of the cabinet and the build- 
ing ventilation system. 

II-B-4. PZ Level. 

II-B-4-a. Laboratory Practices. 

II-B-4-a-(1). Laboratory doors shall 
be kept closed while experiments are 
in progress. 

II-B-4-a-(2). Work surfaces shall be 
decontaminated following the comple- 
tion of the experimental activity and 
immediately following spills of organ- 
isms containing recombinant DNA 
molecules. 

II-B-4-a-(3). All laboratory wastes 
shall be steam-sterilized (autoclaved) 
before disposal. Other contaminated 
materials such as glassware, animal 
cages, laboratory equipment, and ra- 
dioactive wastes shall be decontami- 
nated by a method demonstrated to be 
effective before washing, reuse, or dis- 
posal. 

II-B-4-a-(4). Mechanical pipetting 
devices shall be used; pipetting by 
mouth is prohibited. 

II-B-4-a-(5). Eating, drinking, smok- 
ing, and storage of food are not per- 
mitted in the P4 facility. 

II-B-4-a-(6). Persons shall wash 
their hands after handling organisms 
containing recombinant DNA mole- 
cules and when they leave the labora- 
tory. 

II-B-4-a-(7). Care shall be exercised 
to minimize the creation of aerosols. 
For example, manipulations such as 
inserting a hot inoculating loop or 
needle into a culture, flaming an in- 
oculation loop or needle so that it 
splatters, and forceful ejection of 
fluids from pipettes or syringes shall 
be avoided. 

II-B-4-a-(8). Biological materials to 
be removed from the P4 facility in a 
viable or intact state shall be trans- 
ferred to a nonbreakable sealed con- 


tainer, which is then removed from. 


the P4 facility through a pass-through 
disinfectant dunk tank or fumigation 
chamber. 

II-B-4-a-(9). No materials, except 
for biological materials that are to 
remain in a viable or intact state, shall 
be removed from the P4 facility unless 
they have been steam-sterilized (auto- 
claved) or decontaminated by a means 
demonstrated to be effective as they 
pass out of the P4 facility. All wastes 
and other materials as well as equip- 
ment not damaged by high tempera- 


NOTICES 


ture or steam shall be steam sterilized 
in the double-door autoclave of the P4 
facility. Other materials which may be 
damaged by temperature or steam 
shall be removed from the P4 facility 
through a pass-through fumigation 
chamber. 

II-B-4-a-(10). Materials within the 
Class III cabinets shall be removed 
from the cabinet system only after 
being steam-sterilized in an attached 
double-door autoclave or after being 
contained in a nonbreakable sealed 
container, which is then passed 
through a disinfectant dunk tank or a 
fumigation chamber. 

II-B-4-a-(11). Only persons whose 
entry into the P4 facility is required to 
meet program or support needs shall 
be authorized to enter. Before enter- 
ing, such persons shall be advised of 
the nature of the research being con- 
ducted and shall be instructed as to 
the appropriate safeguards to ensure 
their safety. They shall comply with 
instructions and all other required 
procedures. 

II-B-4-a-(12). Persons under 18 
years of age shall not enter the P4 fa- 
cility. 

II-B-4-a-(13). Personnel shall enter 
into and exit from the P4 facility only 


through the clothing change and. 


shower rooms. Personnel shall shower 
at each egress from the P4 facility. Air 
locks shall not be used for personnel 
entry or exit except for emergencies. 

II-B-4-a-(14). Street clothing shall 
be removed in the outer side of the 
clothing-change area and kept there. 
Complete laboratory clothing, includ- 
ing undergarments, head cover, shoes, 
and either pants and shirts or jump- 
suits, shall be used by all persons who 
enter the P4 facility. Upon exit, per- 
sonnel shall store this clothing in lock- 
ers provided for this purpose or dis- 
card it into collection hampers before 
entering the shower area. 

II-B-4-a-(15). The universal bioha- 
zard sign is required on the P4 facility 
access doors and on all interior doors 
to individual laboratory rooms where 
experiments are conducted. The sign 
shall also be posted on freezers, refrig- 
erators, or other units used to store or- 
ganisms containing recombinant DNA 
molecules. 

II-B-4-a-(16). An insect and rodent 
control program shall be instituted. 


II-B-4-a-(17). Animals and plants 
not related to the experiment shall 
not be permitted in the laboratory in 
which the experiment is, being con- 
ducted. 

II-B-4-a-(18). Vacuum outlets shall 
be protected by filter and liquid disin- 
fectant traps. 

II-B-4-a-(19). Use of the hypoder- 
mic needle and syringe shall be avoid- 
ed when alternate methods are availa- 
ble. 

II-B-4-a-(20). The laboratory shall 
be kept neat and clean. 

II-B-4-a-(21). If experiments involv- 
ing other organisms which require 
lower levels of containment are to be 
conducted in the P4 facility concur- 
rently with experiments requiring P4- 
level containment, they shall be con- 
ducted in accordance with all P4-level 
laboratory practices specified in this 
section. : 


II-B-4-b. Containment Equipment. 

II-B-4-b-(1). Experimental proce- 
dures involving organisms that require 
P4-level physical containment shall be 
conducted either in (i) a Class III cabi- 
net system or in (ii) Class I or Class II 
cabinets that are located in a specially 
designed area in which all personnel 
are required to wear ‘one-piece posi- 
tive-pressure isolation suits. 


II-B-4-b-(2). Laboratory animals in- 
volved in experiments requiring P4- 
level physical containment shall be 
housed either in cages contained in 
Class III cabinets or in partial-contain- 
ment caging systems (such as Horsfall 
units [19A], open cages placed in ven- 
tilated enclosures, or solid-wall and - 
bottom cages covered by filter bon- 
nets, or solid-wall and -bottom cages 
placed on holding racks equipped with 
ultraviolet irradiation lamps and re- 
flectors) that are located in a specially 
designed area in which all personnel 
are required to wear one-piece posi- 
tive-pressure suits. 


II-B-4-b-(3). Alternative Selection of 
Containment Equipment. Experimen- 
tal procedures involving a host-vector 
system that provides a one-step higher 
level of biological containment than 
that specified in Part III can be con- 
ducted in the P4 facility using contain- 
ment equipment requirements speci- 
fied for the P3 level of physical con- 
tainment. Alternative combinations of 
containment safeguards are shown in 
Table II. 


TABLE II.—Combinations of Containment Safeguards 





Classification of experiment 
according to Guidelines 


Alternate combinations of physical and biological containment 





Physical 
containment 


Biological * 
containment 


Physical containment 
Laboratory 
practices 
specified for: 


Laboratory 
design specified 
for: 


Containment 
equipment 
specified for: 


Biological 
containment 





P4 Hvi 
P4 Hvi 


P4 P4 
P4 pa** 


P4 HV1 
P3 HV2 





* See Section II-D for description of biological containment.** In this case gloves shall be worn, in addi- 
tion to the clothing requirements specified in II-B-4-a-(14). 
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II-B-4-c. Special Laboratory Design. 

II-B-4-c-(1). The laboratory shall be 
located in a restricted-access facility 
which is either a separate building or 
a clearly demarcated and isolated zone 
within a building. Clothing-change 
areas and shower rooms shall be pro- 
vided for personnel entry and egress. 
These rooms shall be arranged so that 
personnel leave through the shower 
area to the change room. A double- 
door ventilated vestibule or ultraviolet 
air lock shall be provided for passage 
of materials, supplies, and equipment 
which are not brought into the P4 fa- 
cility through the change room area. 

II-B-4-c-(2). Walls, floors, and ceil- 
ings of the P4 facility are constructed 
to form an internal shell which readily 
allows vapor-phase decontamination 
and is animal- and insect-proof. All 
penetrations through these structures 
and surfaces are sealed. (The integrity 
of the walls, floors, ceilings, and pene- 
tration seals should ensure adequate 
containment of a vapor-phase deconta- 
minant under static: pressure condi- 
tions. This requirement does not imply 
that these surfaces must be airtight.) 

II-B-4-c-(3). A foot-, elbow-, or auto- 
matically-operated handwashing facili- 
ty shall be provided near the door 
within each laboratory in which ex- 
periments involving recombinant DNA 
are conducted in openface biological 
safety cabinets. 


II-B-4-c-(4). Central vacuum sys- 


tems are permitted. The system, if 
provided, shall not serve areas outside 
the P4 facility. The vacuum system 


shall include in-line HEPA filters near 
each use point or service cock. The fil- 
ters shall be installed so as to permit 
in-place decontamination and replace- 
ment. Water supply and liquid and 
gaseous servies provided to the P4 fa- 
cility shall be protected by devices 
that prevent backflow. 

II-B-4-c-(5). Drinking water foun- 
tains shall not be installed in labora- 
tory or animal rooms of the P4 facili- 
ty. Foot-operated water fountains are 
permitted in the corridors of the P4 
facility. The water service provided to 
such fountains shall be protected from 
the water services to the laboratory 
areas of the P4 facility. 

II-B-4-c-(6). Laboratory doors shall 
be self-closing. 

II-B-4-c-(7). A double-door auto- 
clave shall be provided for sterilization 
of material passing out of the P4 fa- 
cility. The autoclave doors shall be in- 
terlocked so that both doors will not 
be open at the same time. 

II-B-4-c-(8). A pass-through dunk 
tank or fumigation chamber shall be 
provided for removal from the P4 fa- 
cility of material and equipment that 
cannot be heat-sterilized. 

II-B-4-c-(9). <All liquid effluents 
from the P4 facility shall be collected 
and decontaminated before disposal. 


NOTICES 


Liquid effluents from biological safety 
cabinets and laboratory sinks shall be 
sterilized by heat. Liquid effluents 
from the shower and hand washing 
facilities may be inactivated by chemi- 
cal treatment. HEPA filters shall be 
installed in all vents from effluent 
drains. . 

II-B-4-c-(10). An individual supply 
and exhaust-air ventilation system 
shall be provided. The system shall 
maintain pressure differentials and di- 
rectional air flow as required to ensure 
inflow from areas outside the facility 
toward areas of highest potential risk 
within the facility. The system shall 
be designed to prevent the reversal of 
air flow. The system shall sound an 
alarm in the event of system malfunc- 
tion. 

II-B-4-c-(11). Air within individual 
laboratories of the P4 facility may be 
recirculated if HEPA filtered. 

II-B-4-c-(12). The exhaust air from 
the P4 facility shall be HEPA filtered 
and discharged to the outdoors so that 
it is dispersed clear of occupied build- 
ings and air intakes. The filter cham- 
bers shall be designed to allow in situ 
decontamination before removal and 
to facilitate certification testing after 
replacement. 

II-B-4-c-(13). The treated exhaust- 
air from Class I and Class II bioligical 
safety cabinets [20] may be discharged 
directly to the laboratory room envi- 
ronment or to the outdoors. The treat- 
ed exhaust-air from Class III cabinets 
shall be discharged to the outdoors. If 
the treated exhaust-air from these 
cabinets is to be discharged to the out- 
doors through the P4 facility exhaust 
air system, it shall be connected to 
this system so as to avoid any interfer- 
ence with the air balance of the cabi- 
nets or the facility exhaust air system. 

II-B-4-b-(14). As noted in Section 
II-B-4-c-(1), the P4 facility may con- 
tain specially designed areas in which 
all personnel are required to wear one- 
piece positive-pressure isolation suits. 
Such areas shall be airtight. The ex- 
haust-air from the suit area shall be 
filtered by two sets of HEPA filters in- 
stalled in series, and a duplicate filtra- 
tion unit and exhaust fan shall be pro- 
vided. The air pressure within the suit 
area shall be less than that in any ad- 
jacent area. An emergency lighting 
system, communication systems, and 
power source shall be provided. A 
double-door autoclave shall be pro- 
vided for sterilization of all waste ma- 


‘terials to be removed from the suit 


area. 

Personnel who enter this area shall 
wear a one-piece positive-pressure suit 
that is ventilated by a life-support 
system. The life-support sysem shall 
be provided with alarms and emergen- 
cy backup air. Entry to this area is 
through an airlock fitted with airtight 
doors. A chemical shower area shall be 
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provided to decontaminate the sur- 
faces of the suit before removal. 

II-C. Shipment. Recombinant DNA 
molecules contained in an organism or 
virus shall be shipped only as an etio- 
logic agent under requirements of the 
U.S. Public Health Service and the 
U.S. Department of Transportation 
(§ 72.25, Part 172, Title 42, and 
§§ 173.386-.388, Part 173, Title 49, U.S. 
Code of Federal Regulations) as speci- 
fied below: 

II-C-1. Recombinant DNA molecules 
contained in an organism or virus re- 
quiring P1, P2, or P3 physical contain- 
ment, when offered for transportation 
or transported, are subject to all re- 
quirements of § 72.25(c)(1)-(5), Part 
72, Title 42 CFR, and §§ 173.386-.388, 
Part 173, Title 49 CFR. : 

II-C-2. Recombinant DNA molecules 
contained in an organism or virus re- 
quiring P4 physical containment, 
when offerd for transportation or 
transported, are subject to the require- 
ments listed above under II-C-1 and 
are also subject to § 72.25(c)(6), Part 
72, Title 42 CFR. 

II-C-3. Additional information on 
packaging and shipment is given in 
the “Laboratory Safety Monograph— 
A Supplement to the NIH Guidelines 
for Reombinant DNA Research.” 

II-D. Biological Containment. 

II-D-1. Levels of Biological Contain- 
ment. In consideration of biological 
containment, the vector (Plasmid, or- 
ganelle, or virus) for the recombinant 
DNA and the host (bacterial, plant, or 
animal cell) in which the vector is 
propagated in the laboratory will be 
considered together. Any combination 
of vector and host which is to provide 
biological containment must be chosen 
or constructed so that the following 
types of “escape” are minimized: (i) 
Survival of the vector in its host out- 
side the laboratory and (ii) transmis- 
sion of the vector from the propaga- 
tion host to other nonlaboratory 
hosts. 

The following levels of biological 
containment (HV, or Host- Vector, sys- 
tems) for prokaryotes will be estab- 
lished; specific criteria will depend on 
the organisms to be used. Eukaryotic 
host-vector systems are considered in 
Part ITI. 

II-D-1l-a. HV1. A host-vector system 
which provides a moderate level of 
containment. Specific systems: 

II-D-1l-a-(1). EK1. The host is 
always E. Coli K-12 or a derivative 
thereof, and the vectors include non- 
conjugative plasmids (e.g., pSC101, 
ColE1, or derivatives thereof [21-27]) 
and variants of bacteriophage, such as 
{28-33]. The E. Coli K-12 hosts shall 
not contain conjugation-proficient 
plasmids, whether autonomous or in- 
tegrated, or generalized transducing 
phages. 
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II-D-l-a-~2). Other Prokaryotes. 
Hosts and vectors shall be, at a mini- 
mum, comparable in containment to E. 
Col. K-12 with a non conjugative plas- 
mid or bacteriophage vector. The data 
to be considered and mechanism for 
approval of such HV1 systems are de- 
scribed below (Section EI-D-2). d 

Ii-D-1-b. HV2 These are host-vector 
systems shown to provide a high level 
of biological containment as demon- 
strated by data from suitable tests per- 
formed in the laboratory. Escape of 
the recombinant DNA either via sur- 
vival of the organisms or via transmis- 
sion of recombinant DNA to other or- 
ganisms should be less than “o* under 
specified conditions. Specific systems: 

II-D-1-b-(1). For EK2 host-vector 
systems in which the vector is a plas- 
mid, no more than one in 10° host cells 
should be able to perpetuate a cloned 
DNA fragment under the specified 
nonpermissive laboratory conditions 
designed to represent the natural envi- 
ronment, either by survival of the 
original host or as a consequence of 
transmission of the cloned DNA frag- 
ment. 

Ii-D-1-b-(2). For EK2 host-vector 
systems in which the vector is a phage, 
no more than one in 10° phage parti- 
cles should be able to perpetuate a 
cloned DNA fragment under the speci- 
fied nonpermissive laboratory condi- 
tions designed to represent the natural 
environment either (i) as a prophage 
(in the inserted or plasmid form) in 
the laboratory host used for phage 
propagation or (ii) by surviving in nat- 
ural environments and transferring a 
cloned DNA fragment to other hosts 
(or their resident prophages). 

II-D-1-c. HV3. These are host-vector 
systems in which: 

II-D-1-c-(1). All HV2 criteria are 
met. 

Ii-D-i-c-(2). The vector is depend- 
ent on its propagation host or is 
highly defective in mobilizability. Re- 
version to host-independence must be 
less than Yio*® per vector genome per 
generation. 

II-D-1-c-(3). No markers conferring 
resistance to antibiotics commonly 
used clinically or in agriculture are 
carried by the vector, unless expres- 
sion of such markers is dependent on 
the propagating host or on unique lab- 
oratory-controlled conditions or is 
blocked by the inserted DNA. 

II-D-1i-c-(4). The specified contain- 
ment shown by laboratory tests has 
been independently confirmed by 
specified tests in animals, including 
primates, and in other relevant envi- 
ronments. 

II-D-1-c-(5). The relevant genotypic 
and phenotypic traits have been inde- 
pendently confirmed. 

II-D-2. Certification of Host-Vector 
Systems. 


NOTICES 


II-D-2-a. Responsibility. HV1 sys- 
tems other than E. coli K-12, and HV2 
and HV3 host-vector systems, may not 
be designated as such until they have 
been certified by the Director, NIH. 
Application for certification of a host- 
vector system is made by written ap- 
plication to the Office of Recombinant 
DNA Activities (ORDA), National In- 
stitutes of Health, Bethesda, Mary- 
land 20014. 

Host-vector systems that are pro- 
posed for certification will be reviewed 
by the NIH Recombinant DNA Adviso- 
ry Committee (RAC). (See Section IV- 
E-1-b-(1)-(c).) This will first involve 
review of the data on construction, 
properties, and testing of the proposed 
host-vector system by a Working 
Group composed of one or more mem- 
bers of the RAC and other persons 
chosen because of their expertise in 
evaluating such data. The Committee 
will then evaluate the report of the 
Working Group and any other availa- 
ble information at a regular meeting. 
The Director, NIH is responsible for 
certification after receiving the advice 
of the RAC. Minor modifications of 
existing certified host-vector systems, 
where the modifications are of mini- 
mal or no consequence to the proper- 
ties relevant to containment may be 
certified by the Director, NIH without 
review by the RAC. (See Section IV-E- 
1-b-(3)-(h).) 

When new host-vector systems are 
certified, notice of the certification 
will be sent by ORDA to the applicant 
and to all IBCs and will be published 
in the Recombinant DNA Technical 
Bulletin. Copies of a list of all current- 
ly certified host-vector systems may be 
obtained from ORDA at any time. 

The Director, NIH may at any time 
rescind the certification of any host- 
vector system. (See Section IV-E-1-b- 
(3)-(i).) If certification of a host-vector 
system is rescinded, NIH will instruct 
investigators to transfer cloned DNA 
into a different system, or use the 
clones at a higher physical contain- 
ment level unless NIH determines that 
the already constructed clones incor- 
porate adequate biological contain- 
ment. 

Certification of a given system does 
not extend to modifications of either 
the host or vector component of that 
system. Such modified systems must 
be independently certified by the Di- 
rector, NIH. If modifications are 
minor, it may only be necessary for 
the investigator to submit data show- 
ing that the modifications have either 
improved or not impaired the major 
phenotypic traits on which the con- 
tainment of the system depends. Sub- 
stantial modifications of a certified 
system require the submission of com- 
plete testing data. 

II-D-2-b. Data To Be Submitted for 
Certification. 


II-D-2-b-(1). HV1 Systems Other 
than E. Coli K-12. The following types 
of data shall be submitted, modified as 
appropriate for the particular system 
under consideration: (i) A-description 
of the organism and vector; the 
strain’s natural habitat and growth re- 
quirements; its physiological proper- 
ties, particularly those related to its 
reproduction and survival and the 
mechanisms by which it exchanges ge- 
netic information; the range of organ- 
isms with which this organism normal- 
ly exchanges genetic information and 
what sort of information is exchanged; 
and any relevant information on its 
pathogenicity or toxicity. (ii) A de- 
scription of the history of the particu- 
lar strains and vectors to be used, in- 
cluding data on any mutations which 
render this organism less able to sur- 
vive or transmit genetic information. 
(iii) A general description of the range 
of experiments contemplated, with 
emphasis on the need for developing 
such an HVi system. 

II-D-2-b-(2). HV2 Systems. Investi- 
gators planning to request HV2 certifi- 
cation for host-vector systems can 
obtain instructions from ORDA con- 
cerning data to be submitted [33A, 
33B]. In general, the following types 
of data are required: (i) Description of 
construction steps, with indication of 
source, properties, and manner of in- 
troduction of genetic traits. (ii) Quan- 
titative data on the stability of genetic 
traits that contribute to the contain- 
ment of the system. (iii) Data on the 
survival of the host-vector system 
under non-permissive laboratory con- 
ditions designed to represent the rele- 
vant natural environment. (iv) Data on 
transmissibility of the vector and/or a 
cloned DNA fragment under both per- 
missive and nonpermissive conditions. 
(v) Data on all other properties of the 
system which affect containment and 
utility, including information on yields 
of phage or plasmid molecules, ease of 
DNA isolation, and ease of transfec- 
tion or transformation. (vi) In some 
cases, the inveStigator may be asked to 
submit data on survival and vector 
transmissibility from experiments in 
which the host-vector is fed to labora- 
tory animals (e.g., rodents). Such in 
vivo Gata may be required to confirm 
the validity of predicting in vivo sur- 
vival on the basis of in vitro experi- 
ments. 

Data must be submitted in writing to 
ORDA. Ten to twelve weeks are nor- 
mally required for review and circula- 
tion of the data prior to the meeting 
at which such data can be considered 
by the NIH Recombinant DNA Adviso- 
ry Committee (RAC). Investigators are 
encouraged to publish their data on 
the construction, properties, and test- 
ing of proposed HV2 systems prior to 
consideration of the system by the 
RAC and its subcommittee. More spe- 
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cific instructions concerning the type 
of data to be submitted to NIH for 
‘proposed EK2 systems involving either 
plasmids or bacteriophage @ in E. coli 
K-12 are available from ORDA. 

II-D-2-b-(3). HV3 Systems. Putative 
HV3 systems must, as the first step in 
certification, be certified as HV2 sys- 
tems. Systems which meet the criteria 
given above under II-D-1-(c)-1, II-D- 
1-(c)-2, II-D-1-(c)-3 will then be rec- 
ommended for HV3 testing. Tests to 
evaluate various HV2 host-vector sys- 
tems for HV3 certification will be per- 
formed by contractors selected by 
NIH. These contractors will repeat 
tests performed by individuals propos- 
ing the HV2 system and, in addition, 
will conduct more extensive tests on 
conditions likely to be encountered in 
nature. The genotypic and phenotypic 
traits of HV2 systems will be evaluat- 
ed. Tests on survival and transmissibil- 
ity in and on animals, including pri- 
mates, will be performed, as well as 
tests on survival in certain specified 
natural environments. 

II-D-3. Distribution of Certified 
Host-Vectors. Certified HV2 and HV3 
host-vector systems (plus appropriate 
control strains) must be obtained from 
the NIH or its designees, one of whom 
will be the investigator who developed 
the system. NIH shall announce the 
availability of the system by publica- 
tion of notices in appropriate journals. 

Plasmid vectors will be provided in a 
suitable host strain, and phage vectors 
will be distributed as small-volume ly- 
sates. If NIH propagates any of the 
host strains or phage, a sample will be 
sent to the investigator who developed 
the system or to an appropriate con- 
tractor, prior to distribution, for verifi- 
cation that the material is free from 
contamination and unchanged in 
phenotypic properties. 

In distributing the certified HV2 and 
HV3 host-vector systems, NIH or its 
designee will (i) send out a complete 
description of the system; (ii) enumer- 
ate and describe the tests to be per- 
formed by the user in order to verify 
important phenotyic traits; (iii) 
remind the user that any modification 
of the system necessitates independ- 
ent approval of the system by the 
NIH; and (iv) remind the user of re- 
sponsibility for notifying ORDA of 
any discrepancies with the reported 
properties or any problems in the safe 
use of the system. 

NIH may. also distribute. certified 
HV1 host-vector systems. 


III. CONTAINMENT GUIDELINES FOR 
COVERED EXPERIMENTS 


Part III discusses experiments cov- 
ered by the Guidelines. The reader 
must first consult Part I, where list- 
ings are given of prohibited and 
exempt experiments. 


NOTICES 


Containment guidelines for permissi- 
ble experiments are given in Part III. 
Changes in these levels for specific ex- 
periments (or the assignment of levels 
to experiments not explicitly consid- 
ered here) may not be instituted with- 
out the express approval of the Direc- 
tor, NIH. (See Sections IV-E-1-b-(1)- 
(a), IV-E-1-b-(1)-(b), IV-E-1-b-(2)-(b), 
IV-E-1-b-(2)-(c), and IV-E-1-b-(3)- 
(b).) 

III-A. Classification of Experiments 
Using the E. coli K-12 Host-Vector Sys- 
tems. Most recombinant DNA experi- 
ments currently being done employ E. 
coli K-12 host-vector systems. These 
are the systems for which we have the 
most experience and knowledge (i) re- 
garding the effectiveness of biological 
containment provided by existing 
hosts and vectors and (ii) necessary for 
the construction of more effective bio- 
logical barriers. We therefore consider 
DNA recombinants in E. coli K-12 
before proceeding to other host-vector 
systems. The levels of biological con- 
tainment for E. coli K-12 systems are 
designated EK1, EK2, and EK3 in as- 
cending order. 

It has been necessary, throughout 
this section, to use words and such 
terms are marked with footnote refer- 
ence numbers. These footnotes (Part 
V) define more fully what the terms 
denote. 

In the following classification of con- 
tainment criteria for different kinds of 
recombinant DNAs, the stated levels 
of physical and biological containment 
are minimal for the experiments desig- 
nated. The use of higher levels of bio- 
logical containment (EK3>EK2> 
EK 1) is encouraged if they are availa- 
ble and equally appropriate for the 
purposes of the experiment. 

ITI-A-1. Shotgun Experiments. 
These experiments involve the produc- 
tion of recombinant DNAs between 
the vector and portions of the speci- 
fied cellular source, preferably a par- 
tially purified fraction. Care should be 
taken either to preclude or eliminate 
contaminating microorganisms before 
isolating the DNA. 

III-A-l-a. Eukaryotic DNA Recom- 
binants. 

III-A-1l-a-(1). Primates. P2 physical 
containment+an EK2 = host-vector. 
Any lowering of containment below 
these levels (i.e., for purified DNA or 
characterized clones) cannot be made 
solely by an institutional biosafety 
committee but requires NIH approval. 
(See Section IV-E-1-b-(3)-(e).) 

III-A-1-a-(2). Other Mammals. P2 
physical containment+an EK2 host- 
vector. F 

III-A-1-a0(3). Birds. P2 physical 
containment+an EK2 host-vector, or 
P3+EK1. 

III-A-1l-a-(4). Cold-Blooded Verte- 
brates. P2 physical containment+an 
EK1 host-vector or P1+EK2. If the 
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eukaryote is known to produce a 
potent polypeptide toxin, [34] the con- 
tainment shall be increased’ to 
P3+EK2. 

III-A-1-a-(5).. Other Cold-Blooded 
Animals and Lower Eukaryotes. This 
large class of eukaryotes is divided 
into two groups: 

ITI-A-1-a-(5)-(a). Species that are 
known to produce a potent polypep- 
tide toxin [34] that acts in vertebrates, 
or are known pathogens listed in Class 
2, [1] or are known to carry such path- 
ogens must use P3 physical 
containment+an EK2 = host-vector. 
When the potent toxin is not a poly- 
peptide and is likely not to be the 
product of closely linked eukaryote 
genes, containment may be reduced to 
P3+EK1 or P2+EK2. Species that 
produce potent toxins that affect in- 
vertebrates or plants but not verte- 
brates require P2+EK2 or P3+EK1. 
Any species that has a demonstrated 
capacity for carrying particular patho- 
genic microorganisms is included in 
this group, unless the organisms used 
as the source of DNA have been shown 
not to contain those agents, in which 
case they may be placed in the follow- 
ing group. [2A] 

IlI-A-1-a-(5)-(b). The remainder of 
the species in this class including 
plant pathogenic or symbiotic fungi 
that do not produce potent toxins: P2 
+ EK1 or Pl + EK2. However, any 
insect in this group must be either (i) 
grown under laboratory conditions for 
at least 10 generations prior to its use 
as a source of DNA, or (ii) if caught in 
the wild, must be shown to be free of 
disease-causing microorganisms or 
must belong to a species that does not 
carry microorganisms causing disease 
in vertebrates or plants. [2A] If these 
conditions cannot be met, experiments 
must be done under P3 + EK1 or P2 + 
EK2 containment. 

III-A-1-a-(6). Plants. P2 physical 
containment + an EK1 host-vector, or 
Pl + EK2. If the plant source makes a 
potent polypeptide toxin, [34] the con- 
tainment must be raised to P3 physi- 
cal containment + an EK2 host- 
vector. When the potent toxin is not a 
polypeptide and is likely not to be the 
product of closely linked plant genes, 
containment may be reduced to P3 + 
EK1 or P2 + EK2. [2A] 

III-A-1-b. Prokaryotic DNA Recom- 
binants. : 

III-A-1-b-(1). Prokaryotes That Er- 
change Genetic Information [35] with 
E. Coli. Those prokaryotes that ex- 
change genetic information with E. 
coli by known physiological processes 
will be exempted from these Guide- 
lines if they appear on the “list of ex- 
changers” set forth in Appendix A (see 
Section I-E-4). 

For those not on the list, the con- 
tainment levels are Pl physical con- 
tainment + an EK1 host-vector. In 
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fact, experiments in this category may 
be performed with any E. coli K-12 
vector (e.g., conjugative plasmids). 
However, for prokaryotes that are 
classified [1] as Class 2, the contain- 
ment levels are P2 + EK1. 

IlJ-A-1-b-(2). Prokaryotes That Do 
Not Exchange Genetic Information 
with E. Coli. P2 physical containment 
+ an EK1 host-vector, or Pl + EK2, 
except for DNA from Class 2 agents, 
{1] which require P3 + EK2. 

III-A-2. Plasmids, Bacteriophages, 
and Other Viruses. Recombinants 
formed. between a vector and some 
other plasmid or virus DNA have in 
common the potential for acting as 
double vectors because of the replica- 
tion functions in thesé DNAs. The 
containment conditions given below 
apply only to propagation of the DNA 
recombinants in E. coli K-12 hosts. 
They do not apply to other hosts in 
which the recombinants may be able 
to replicate as a result of functions 
provided by the DNA inserted into the 
EK vectors. These are considered 
under other host-vector systems. 

IlI-A-2-a. Viruses of Eukaryotes 
(summary given in Table ITI). 

Ill-A-2-a-(1). DNA Viruses. 

Iii-A-2-a-(1)-(a). Nontransforming 
viruses. 

IlI-A-2-a-(1)-(a)-(1). Adeno-Associ- 
ated Viruses, Minute Virus of Mice, 
Mouse Adenovirus (Strain FL), and 
Plant Viruses. Pl physical contain- 
ment + and EK1 host-vector shall be 
used for DNA recombinants produced 
with (i) the whole viral genome, (ii) 
subgenomic DNA segments, or (iii) pu- 
rified cDNA copies of viral mRNA. 
{37} 

IlI-A-2-a-(1)-(a)-(2). Hepatitis B. 

Ill-A-2-a-(1)-(a)-(2)-(a). P1 physical 
containment + an EK1 host-vector 
shall be used for purified subgenomic 
DNA segments. [38] 

IlI-A-2-a-(1)-(a)-(2)-(6). P2 physical 
containment + an EK2 host-vector, or 
P3 + EK1, shall be used for DNA for 
recombinants produced with the 
whole viral genome or with subgeno- 
mic segments that have not been puri- 
fied to the extent required in footnote 
38. 

Ifl-A-2-a-(1)-(a)-(2)-(c). P2 physical 
containment + an EKI1 host and a 
vector certified for use in an EK2 
system, or P3 + EK1, shall be used for 
DNA recombinants derived from puri- 
fied cDNA copies of viral mRNA. [37] 

IIIl-A-2-a-(1)-(a)-(3). Other WNon- 
transforming Members of Presently 
Classified Viral Families. [36] 


NOTICES 


III-A-2-a-(1)-(a)(3)-(a). P1 physical 
containment + an EK1 host-vector 
shall be used for (i) DNA recombin- 
ants produced with purified subgeno- 
mic DNAI[38] segments or (ii) purified 
cDNA copies of viral MRNA. [271 

IlI-A-2-a-(1)-(a)+(3)-(b). P1 physical 
containment + an EK1 host and a 
vector certified for use in an EK2 
system shall be used for DNA recom- 
binants produced with the whole viral 
genome or with subgenomic segments 
that have not been purified to the 
extent required in footnote 38. 

IlI-A-2-a-(1)-(b). Transforming Vir- 
uses. [37A] 

IlI-A-2-a-(1)-(b)-(1). Herpes Sat- 
miri, Herpes Ateles, and Epstein Barr 
Virus. [39] 

IlI-A-2-a-(1)-(b)-(1)-(a). P1 physical 
containment + an EK1 host-vector 
shall be used for DNA recombinants 
produced with purified nontransform- 
ing subgenomic DNA segments. [38] 

IIJ-A-2-a-(1)-(b)-(1)-(b). P2 physical 
containment + an EK1 host and a 
vector certified for use in an EK2 
system, or P3 + EK1, shall be used for 


(i) DNA recombinants produced with 


purified subgenomic DNA segments 
containing an entire transforming 
gene [38] or (ii) purified cDNA copies 
of viral MRNA. [37] 
III-A-2-a-(1)-(b)-(1)-(c). P3 physical 
containment + an EK1 host-vector, or 
P2 + EK2, shall be used for DNA re- 
combinants produced with the whole 
viral genome or with subgenomic seg- 
ments that have not been purified to 
the extent required in footnote 38. 
IlI-A-2-a-(1)-(b)-(2). Other Trans- 
forming Members of Presently Classi- 
fied Viral Families. [36] 
ITI-A-2-a-(1)-(b)-(2)-(a). P1 physical 
containment + an EK1 host-vector 
shall be used for DNA recombinants 
produced with purified nontransform- 
ing subgenomic DNA segments. [38] 
IfI-a-2-a-(1)-(b)-(2)-(b). P2 physical 
containment + an EK1 host and a 
vector certified for use in an EK2 
system, or P3 + EK1, shall be used for 
(i) DNA recombinants produced with 
the whole viral genome, (ii) subgeno- 
mic DNA segments containing an 
entire transforming gene, (iii) purified 
CDNA copies of viral mRNA, [37] or 
(iv) subgenomic segments that have 
not been purified to the extent re- 
quired in footnote 38. 
IlI-A-2-a-(2). DNA Transcripts of 
RNA Viruses. 
IiI-A-2-a-(2)-(a). Retroviruses. 
IlI-A-2-a-(2)-(a)-(1). Gibbon Ape, 


Woolly Monkey, Feline Leukemia and 
Feline Sarcoma Viruses. [39] 

IIt-A-2-a-(2)-(a)+(1)-(a). P1 physical 
containment + an EK1 host-vector 
shall be used for DNA recombinants 
produced with purified nontransform- 
ing subgenomic DNA segments. [38] 

III-A-2-a-(2)-(a)-(1)-(b). P2 physical 
containment + an EKI1 host and a 
vector certified for use in an EK2 
system, or P3 + EK1, shall be used for 
DNA recombinants produced with pu- 
rified subgenomic DNA segments [38] 
containing an entire transforming 
gene. 

Ili-A-2-a-(2)-(a)-(1)-(c). P2 physical 
containment + an EK2 host-vector, or 
P3 + EK1, shall be used for DNA re- 
combinants produced with (i) the 
whole viral genome, (ii) purified cDNA 
copies of viral mRNA, [37] or (iii) sub- 
genomic segments. that have not been 
purified to the extent required in foot- 
note 38. 

IlI-A-2-a-(2)-(a)-(2). Other Members 
of the Family Retroviridiae. [36] 

IIT-A-2-a-(2)-(a)-(2)-(a). P1 physical 
containment + an EK1 host-vector 
shall be used for DNA recombinants 
produced with purified nontransform- 
ing subgenomic DNA segments. [38] 

ITI-A-2-a-(2)-(a)-(2)-(b). P2 physical 
containment + an EK1 host and a 
vector certified for use in an EK2 
system, or P3 + EK1, shall be used for 
DNA recombinants produced with (i) 
subgenomic DNA segments containing 
an entire transforming gene, (ii) the 
whole viral genome, or (iii) purified 
cDNA copies of viral mRNA, [37] or 
(iv) subgenomic segments that have 
not been purified to the extent re- 
quired in footnote 38. 

ITI-A-2-a-(2)-(b). Negative Strand 
RNA Viruses. P1 physical containment 
+ an EK1 host-vector shall be used for 
DNA recombinants produced with (i) 
CDNA copies of the whole genome, (ii) 
subgenomic cDNA segments, or (iii) 
purified cDNA copies of viral mRNA. 
{37] 

IlI-A-2-a-(2)-(c). 
Viruses. 

ITI-A-2-a-(2)-(c)-(1). Types 1 and 2 
Sabin Poliovirus Vaccine Strains and 
Strain 17D (Theiler) of Yellow Fever 
Virus. Pl physical containment + and 
EK 1 host-vector shall be used for DNA 
recombinants produced with (i) cDNA 
copies of the whole viral genome, (ii) 
subgenomic cDNA segments, or (iii) 
purified cDNA copies of viral mRNA. 
{37] 

ITI-A-2-a-(2)-(c)-(2). Other Plus- 
Strand RNA Viruses Belonging to Pres- 
ently Classified Viral Families. [36] 


Plus-Strand RNA 
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II-A-2-a-(2)-(c)-(2)-(a). P1 physical 
containment + an EK] host-vector 
shall be used for DNA recombinants 
produced with purified subgenomic 
cDNA segments.[38] 

III-A-2-a-(2)-(c)-(2)-(b). P2 physical 
containment + an EK] host and a 
vector certified for use in an EK2 
system, or P3 + EK], shall be used for 
DNA recombinants produced with (i) 
cDNA copies of the whole genome, or 
(ii) purified cDNA copies of viral 
mRNA.[37] 

III-A-2-a-(2)-(d). Double-Stranded 
Segmented RNA Viruses. P1 physical 
containment + an EK] host-vector 
shall be used for DNA recombinants 
produced with (i) mixtures of subgeno- 
mic cDNA segments, (ii) a specific sub- 
genomic cDNA segment, or (iii) puri- 
fied cDNA copies of viral MRNA.{[37] 

IITI-A-2-a-(2)-(e). RNA Plant Viruses 
and Plant Viroids. P1 physical con- 
tainment + an EK] host-vector shall 
be used for DNA recombinants pro- 
duced with (i) CDNA copies of the 
whole viral genome, (ii) subgenomic 
cDNA segments, or (iii) purified cDNA 
copies of viral mMRNA.{[37] 

III-A-2-a-(3). Intracellular’ Viral 
DNA. Physical and biological contain- 
ment specified for shotgun experi- 
ments with eukaryotic cellular DNA 
[see Section III-A-(1)-(a)] shall be 
used for DNA recombinants produced 
with integrated viral DNA or viral gen- 
omes present in infected cells. 

III-A-2-b. Eukaryotic Organelle 
DNAs. P2 physical containment + an 
EK] host-vector, or Pl + EK2, for mi- 
tochondrial or chloroplast DNA from 
eukaryotes when the organelle DNA 
has been obtained from isolated organ- 
elles. Otherwise, the conditions given 
for shotgun experiments apply. 

III-A-2-c. Prokaryotic Plasmid and 
Phage DNAs. The containment levels 
required for shotgun experiments with 
DNA from prokaryotes apply to their 
plasmids or phages. 

III-A-3. Lowering of Containment 
Levels for characterized or Purified 
DNA Preparations and Clones. Many 
of the risks which might conceivably 
arise from some types of recombinant 
DNA experiments, particularly shot- 
gun experiments, would result from 
the inadvertent cloning of a harmful 
sequence. Therefore, in case where the 
risk of inadvertently cloning the 
“wrong” DNA is reduced by prior en- 
richment for the desired piece, or in 
which a clone made from a random as- 
sortment of DNAs has been purified 
and the absence of harmful sequences 
established, the containment condi- 
tions for further work may be reduced. 
The following section outlines the 
mechanisms for such reductions. 

III-A-3-a. Purified DNA Other than 
Plasmids, Bacteriophages, and Other 
Viruses. The formation of DNA recom- 
binants from cellular DNAs that have 


NOTICES 


been purified [41] and in which the ab- 
sence of harmful sequences had been 
established[3] can be carried out 
under lower containment conditions 
than used for the corresponding shot- 
gun experiment.[42] The containment 
may be decreased one step in physical 
containment (P4—-P3; P3—-P2; P2—-P1) 
while maintianing the biological con- 
tainment specified for the shotgun ex- 
periment, or one step in biological con- 
tainment (EK3 — EK2; EK2 — EK) 
while maintaining the specified physi- 
cal containment. The institutional bio- 


.safety committee (IBC) must review 


such a reduction and the approval of 
the IBC must be secured before such a 
reduction may be put into effect. (See 
Section IV-D-3-b.) The IBC must 
notify the NIH Office of Recombinant 
DNA activities (ORDA) in writing of 
all such approvals within 30 days after 
they take place. IBC approval is suffi- 
cient for such a reduction except for 
(i) primate DNA, which also requires 
prior NIH approval (see Section III-A- 
l-a-(1)), or (ii) any lowering of con- 
tainment under Section III-A-3-a to 
levels below Pl + EK], which also re- 
quires prior NIH approval. (See Sec- 
tions IV-D-1-c, IV-E-1-b-(3)-(e), and 
IV-E-1-b-(3)-(f).) 

III-A-3-b. Characterized Clones of 
DNA Recombinants. When a cloned 
DNA recombinant has been rigorously 
characterized and the absence of 
harmful sequences has been estab- 
lished (3), experiments involving this 
recombinant DNA may be carried out 
under lower containment conditions, 
as described below. 

III-A-3-b-(1). Institutional biosafety 
committees (IBCs) may give approval 
for a single-step reduction in physical 
or biological containment on receipt of 
evidence of characterization of a clone 
derived from a shotgun experiment 
and its probable freedom from harm- 
ful genes. (See Section IV-D-3-b.) The 
IBC must notify ORDA in writing of 
all such approvals within 30 days after 
they take place. IBC approval is suffi- 
cient for such a reduction except for 
(i) primate DNA, which requires prior 
NIH approval (see Section ITI-A-1-a- 
(1)), or (ii) any lowering of contain- 
ment under Section III-A-3-b to levels 
below P1 + EK], which also requires 
prior NIH Approval. (See Sections IV- 
D-1-c, IV-E-1-b-3-(e) and IV-E-1-b- 
(3)-(f).) 

III-A-3-b-(2). Reduction of contain- 
ment levels by more than one step, or 
cases involving primate DNA, or cases 
involving lowering of containment 
under Section III-A-3-b to levels 
below P1 + EK1, will require prior ap- 
proval by NIH. (See Sections IV-E-1- 
b-(3)-(e), —(f) and —(g).) 

III-B. Experimenis with Other Pro- 
karyotic Host-Vectors. 

III-B-1. HV1 Systems. Host-vector 
systems which have been approved as 
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HV1 systems may be used under P2 
containment conditions for shotgun 
experiments with phages, plasmids, 
and DNA from nonpathogenic prokar- 
yotes which do not produce polypep- 
tide toxins.[34] 

Other classes of recombinant DNA 
experiments with these HV1 systems 
will require prior approval and classifi- 
cation by NIH. Experiments with | 
DNAs from eukaryotes (and their plas- 
mids or viruses) will generally follow 
the criteria for the corresponding ex- 
periments with E. coli K-12 host-vec- 
tors if the major habitats of the given 
host-vector overlap those of E. coli. 
The habitats of other host-vector sys- 
tems should also be considered in rela- 
tion to containment. 

II-B-2. Return of DNA Segments to 
Non-HV1 Host of Origin. Those pro- 
karyotes tht exchange genetic infor- 
mation with E. coli by known physio- 
logical processes will be exempt from 
these Guidelines if they appear on the 
“list of exchangers” set forth in Ap- 
pendix A (see Section I-E-4). For a 
prokaryote which can exchange genet- 
ic information [35] with E. coli under 
laboratory conditions but which is not 
on the list (Host A), the following type 
of experiment may be carried out 
under P-1 conditions without Host A 
having been approved as an HV1 host: 
DNA from Host A may be inserted 
into a vector and propagated in E. coli 
K-12 under P-1 conditions. Subse- 
quently, this recombinant DNA may 
be returned to Host A by mobilization, 
transformation, or transduction and 
may then be propagated in Host A in 
any desired vector under Pl condi- 
tions. 

For a prokaryote which does not ex- 
change genetic information with E. 
coli (Host B), the following type of ex- 
periment may be carried out without 
Host B having been approved as an 
HV1 host: DNA from Host B may be 
inserted into a vector from a certified 
EK2 host-vector system and propagat- 
ed in E. coli K-12 under the appropri- 
ate containment conditions [see Sec- 
tion III-A-1-b-(2)]. Subsequently, this 
recombinant DNA may be returned to 
Host B and propagated in Host B 
under P1 conditions.[43] 

III-B-3. Non-HV1 Systems. Contain- 
ment levels for other classes of experi- 
ments involving non-HV1 systems may 
be approved by the Director, NIH. 
(See Sections IV-E-1-b-(1)-(b), IV-E- 
1-b-(2)-(c) and IV-E-1-b-(3)-(b).) 

IlI-C. Experiments with Eukaryotic 
Host-Vectors. 

III-C-1. Vertebrate Host-Vector Sys- 
tems.{44] (Summary given in Table 
IV). 

III-C-1-a. Polyoma Virus. 

IlI-C-1-a-(1). Productive Virus-Cell 
Interactions. 

III-C-1-a-(1)-(a). Defective or whole 
polyoma virus genomes, with appropri- 
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ate helper, if necessary, can be used in 
P2 conditions to propagate DNA se- 
quences: 

III-C-1-a-(1)-(a)-(1). from bacteria 
of class 1 or class 2[1] or their phages 
or plasmids, except for those that pro- 
duce potent polypeptide toxins; [34] 

III-C-1-a-(1)-(a)-(2). from mice; 

III-C-1-a-(1)-(a)-(3). from eukaryo- 
tic organisms that do not produce 
potent polypeptide toxins, [34] pro- 
vided that the DNA segment is > 99% 
pure. 

III-C-1-a-(1)-(b). Defective polyoma 
genomes, with appropriate helper, if 
necessary, can be used in P2 conditions 
for shotgun experiments to propagate 
DNA sequences from eukaryotic or- 
ganisms that do not produce potent 
polypeptide toxins. [34] 

III-C-1-a-(1)-(c). Whole virus gen- 
omes with appropriate helper, if neces- 
sary, can be used in P3 conditions for 
shotgun experiments to propagate 
DNA sequences from eukaryotic or- 
ganisms that do not produce poten po- 
lypeptide toxins. [34] 

III-C-1-a-(1)-(d). Experiments in- 
volving the use of defective polyoma 
virus genomes to propagate DNA se- 
quences from eukaryotic viruses will 
be evaluated by NIH on a case-by-case 
basis [45] and will be conducted under 
the prescribed physical and biological 
containment conditions. (See Section 
IV-E-1-b-(3)-(c).) 

III-C-1-a-~(2). Nonproductive Virus- 
Cell Interactions. Defective or whole 
polyoma virus genomes can be used as 
vectors in P2 conditions when produc- 
tion of viral particles cannot occur 
(e.g., transformation of nonpermissive 
cells or propagation of an uncondition- 
ally defective recombinant genome in 
the absence of helper), provided the 
inserted DNA sequences are not de- 
rived from eukaryotic viruses. In the 
latter case, such experiments will be 
evaluated by NIH on a case-by-case 
basis [45] and will be conducted under 
the prescribed physical and biological 
containment conditions. (See Section 
IV-E-1-b-(3)-(c).) 

IlI-C-1-b. Simian Virus 40. 

III-C-1-b-(1). Productive Virus-Cell 
Interactions. 

III-C-1-b-(1)-(a). SV40 DNA, ren- 
dered unconditionally defective by a 
deletion in an essential gene, with ap- 
propriate helper, can be used in P2 
conditions to propagate DNA se- 
quences from: 

III-C-1-b-(1)-(a)-(1). bacteria of 
Class 1 or Class 2, -1] or their phages 
or plasmids, except for those that pro- 
duce potent polypeptide toxins; [34] 

ITI-C-1-b-(1)-(a)-(2). uninfected Af- 
rican green monkey kidney cell cul- 
tures. 

ITI-C-1-b-(1)-(b). SV40 DNA, ren- 
dered unconditionally defective by a 
deletion in an essential gene, with an 
appropriate helper, can be used in P3 
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conditions to propagate DNA se- 
quences from eukaryotic organisms 
that do not produce potent polypep- 
tide toxins [34] (shotgun experiments 
or purified DNA). 

III-C-1-b-(1)-(c). Experiments _in- 
volving the use of defective SV40 gen- 
omes to propagate DNA sequences 
from eukaryotic viruses will be evalu- 
ated by NIH on a case-by-case basis 
{45] and will be conducted under the 
prescribed physical and biological con- 
tainment conditions. (See Section IV- 
E-1-b-(3)-(c).) 

III-C-1-b-(2). Nonproductive Virus- 
Cell Interactions. Defective or whole 
SV40 genomes can be used as vectors 
in P2 conditions when production of 
viral particles cannot occur (e.g., trans- 
formation of nonpermissive cells or 
propagation of an unconditionally de- 
fective recombinant genome in the ab- 
sence of helper), provided the inserted 
DNA sequences are not derived from 
eukaryotic viruses. In the latter case, 
such experiments will be evaluated by 
NIH on a case-by-case basis -45] and 
will be conducted under the prescribed 
physical and biological containment 
conditions. (See Section IV-E-1-b-(3)- 
(c).) : 

III-C-l-c. Human Adenoviruses 2 
and 5. 

III-C-1-c-(1). Productive Virus-Celi 
Interactions. 

III-C-1-c-(1)-(a). Human adenovir- 
uses 2 and 5, rendered unconditionally 
defective by deletion of at least two es- 
sential genes, with appropriate helper, 
can be used in P3 conditions to propa- 
gate DNA sequences from: 

IlI-C-1-c-(1)-(a)(1). bacteria of 
Class 1 or Class 2{1] or their phages or 
plasmids except for those that pro- 
duce potent polypeptide toxins; [34] 

ITI-C-1-c-(1)-(a)-(2). eukaryotic or- 
gZanisms that do not produce potent 
polypeptide toxins[34] (shotgun ex- 
periments or purified DNA). 

ITI-C-1-c-(1)-(b). Experiments in- 
volving the use of unconditionally de- 
fective human adenovirus 2 and 5 gen- 
omes to propagate DNA sequences 
from eukaryotic viruses will be evalu- 
ated by NIH on a case-by-case basis 
[45] and will be conducted under the 
prescribed physical and biological con- 
tainment conditions. (See Section IV- 
E-1-b-(3)-(c).) 

III-C-1-c-(2). Nonproductive virus- 
cell interactions. Defective or whole 
human adenovirus 2 and 5 genomes 
can be used as vectors in P2 conditions 
when production of viral particles 
cannot occur (e.g., transformation of 
nonpermissive cells or propagation of 
an unconditionally defective recombin- 
ant genome in the absence of helper), 
provided the inserted DNA sequences 
are not derived from eukaryotic vir- 
uses. In the latter case, such experi- 
ments will be evaluated by NIH on a 
case-by-case basis [45] and will be con- 


ducted under the prescribed physical 
and biological containment conditions. 
(See Section IV-E-1-b-(3)-(c).) 

IlI-C-1-d. Murine Adenovirus Strain 
FL. . 
III-C-1-d-(1). Productive Virus-Cell 
Interactions. 

IlI-C-1-d-(1)-(a). Unconditionally 
defective murine adenovirus strain FL 
genomes, with appropriate helper, can 
be used in P2 conditions to propagate 
DNA sequences from: 

IITI-C-1-d-(1)-(a)-(1). bacteria of 
Class 1 or Class 2[1] or their phages or 
plasmids except for those that pro- 
duce potent polypeptide toxins;[34] 

ITI-C-1-d-(1)-(a)-(2), eukaryotic or- 
ganisms that do not produce potent 
polypeptide toxins[34] (shotgun ex- 
periments or purified DNA). 

III-C-1-d-(1)-(b). Experiments in- 
volving the use of whole murine aden- 
ovirus strain FL genomes to propagate 
DNA sequences from prokaryotic or 
eukaryotic organisms will be evaluated 
by NIH on a case-by-case basis({45] and 
will be conducted under the prescribed 
physical and biological containment 
conditions. (See Section IV-E-1-b-(3)- 
(c).) 

III-C-1I-d-(1)-(c). Experiments in- 
volving the use of unconditionally de- 
fective murine adenovirus strain FL 
genomes to propagate DNA sequences 
from eukaryotic viruses will be evalu- 
ated by NIH on a_ case-by-case 
basis[45] and will be conducted under 
the prescribed physical and biological 
containment conditions. (See Section 
IV-E-1-b-(3)-(c).) 

IiI-C-1-d-(2). Nonproductive Virus- 
Cell Interactions. Defective or whole 
murine adenovirus strain FL genomes 
can be used as vectors in P2 conditions 
when production of viral particles 
cannot occur (e.g., transformation of 
nonpermissive cells or propagation of 
an unconditionally defective recombin- 
ant genome in the absence of helper), 
provided the inserted DNA sequences 
are not derived from eukaryotic vir- 
uses. In the latter case, such experi- 
ments will be evaluated by NIH on a 
case-by-case basis[45] and will be con- 
ducted under the prescribed physical 
and biological containment conditions. 
(See Section IV-E-1-b-(3)-(c).) 

III-C-1l-e. All Other Potential Viral 
Vectors. 

III-C-1-e-(1). Experiments involving 
recombinant DNA molecules contain- 
ing viral DNA segments consisting of 
25% or less of the virus genome can be 
done: 

III-C-1-e-(1)-(a). in P2 conditions 
when the recombinant DNA is to be 
integrated into the cell genome or is 
known to replicate as a plasmid in 
cells in culture, provided the addition- 
al DNA sequences are not derived 
from a eukaryotic virus. In the latter 
case, such experiments will be evaluat- 
ed by NIH on a case-by-case basis [45] 
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and will be conducted under the pre- 
scribed physical and biological con- 
tainment conditions. (See Section IV- 
E-1-b-(3)-(c).) : 

III-C-1-e-(1)-(b). Under physical 
and biological containment conditions 
to be determined by NIH[45] when a 
viral helper will be used to propagate 
DNA sequences from prokaryotic or 
eukaryotic organisms. (See Section IV- 
E-1-b-(3)-(c).) 

III-C-1-e-(2). Experiments involving 
the use of other whole or defective 
virus genomes to propagate DNA se- 
quences from prokaryotic or eukaryo- 
tic organisms (and viruses), or as vec- 
tors to transform nonpermissive cells, 
will be evaluated by NIH on a case-by- 
case basis[45] and will be conducted 
under the prescribed physical and bio- 
logical containment conditions. (See 
Section IV-E-1-b-(3)-(c).) 


NIH will aiso review on a case-by- 
case basis[45] all experiments involv- 
ing the use of virus vectors in animals 
and will prescribe the physical and 
biological containment conditions ap- 
propriate for such studies. (See Sec- 
tion IV-E-1-b-(3)-(c).) 

III-C-2. Invertebrate Host-Vector 
Systems in Which Insect Viruses Are 
Used to Propagate Other DNA Seg- 
ments. As soon as information be- 
comes available on the host range re- 
strictions and on the infectivity, per- 
sistence, and integration of the viral 
DNA in vertebrate and invertebrate 
celis, experiments involving the use of 
insect viruses to propagate DNA se- 
quences will be evaluated by NIH on a 
case-by-case basis[45] and will be con- 
ducted under the prescribed physical 
and biological containment conditions. 
(See Section IV-E-1-b-(3)-(c).) 


III-C-3. Plant Viral Host-Vector Sys- 
tems. The DNA plant viruses which 
could currently serve as vectors and 
cloning genes in plants and plant cell 
protoplasts are Cauliflower Mosaic 
Virus (CaMV) and its close relatives 
[2A] which have relaxed circular 
double-stranded DNA geromes with a 
molecular weight of 4.5 x 10% and 
Bean Golden Mosaic Virus (BGMV) 
and related viruses with small (10° dal- 
tons) single-stranded DNA genomes. 
CaMV is spread in nature by aphids, in 
which it survives for a few hours. 
Spontaneous mutants of CaMV which 
lack a factor essential for aphid trans- 


mission arise frequently. BGMV is 
spread in nature by whiteflies, and 
certain other single-stranded DNA 
plant viruses are transmitted by leaf- 
hoppers. 

The DNA plant viruses have narrow 
host ranges and are relatively difficult 
to transmit mechanically to plants. 
For this reason, they are most unlike- 
ly to be accidentally transmitted from 
spillage of purified virus preparations. 

When these viruses are used as vec- 
tors in intact plants, or propagative 
plant parts, the plants shall be grown 
under P1 conditions—that is, in either 
a limited access greenhouse or plant 
growth cabinet which is insect-restric- 
tive, preferably with positive air pres- 
sure, [2A] and in which an insect fu- 
migation regime is maintained. Soil, 
plant pots, and unwanted infected ma- 
terials shall be removed from the 
greenhouse or cabinet in sealed insect- 
proof containers and sterilized. It is 
not necessary to sterilize run-off water 
from the infected plants, as this is not 
a plausible route for secondary infec- 
tion. When the viruses are used as vec- 
tors in tissue cultures or in small 
plants in axenic cultures, no special 
containment is necessary. Infected 
plant materials which have to be re- 
moved from the greenhouse or cabinet 
for further research shall be main- 
tained under insect-restrictive condi- 
tions. These measures provide an en- 
tirely adequate degree of containment. 
They are similar to those required in 
many countries for licensed handling 
of ‘‘exotic” plant viruses. 

The CaMV strain used as a cloning 
vector shall be a mutant that lacks the 
aphid transmission factor. 

The viruses or their DNA may also 
be useful as vectors to introduce genes 
into plant protoplasts. The fragility of 
plant protoplasts combined with the 
properties of the viruses provides ade- 
quate safety. Since no risk to the envi- 
ronment from the use of the DNA 
plant virus/protoplast system is envis- 
aged, no special containment is neces- 
sary, except as described in the follow- 
ing paragraph. 

Experiments involving the use of 
plant virus genomes to propagate DNA 
sequences from eukaryotic viruses will 
be evaluated by NIH on a case-by-case 
basis[45] and will be conducted under 
the prescribed physical and biological 
containment conditions. (See Section 
IV-E-1-b-(3)-(c).) 
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III-C-4. Plant Host-Vector Systems 
Other than Viruses. Organelle, plas- 
mid, and chromosomal DNAs may be 
used as vectors. DNA recombinants 
formed between such vectors and host 
DNA, when propagated only in that 
host (or a closely related strain of the 
same species), are exempt from these 
Guidelines (see Section I-E). DNA re- 
combinants formed between such vec- 
tors and DNA from cells other than 
the host species require P2 physical 
containment. The development of 
host-vector systems that exhibit a 
high level of biological containment, 
such as those using protoplasts or un- 
differentiated cells in culture, permit 
[2A] a decrease in the physical con- 
tainment to Pl. 

Intact plants or propagative plant 
parts which cannot be grown in a 
standard P2 laboratory because of 
their large size may be grown under 
the Pl conditions described above in 
Section III-C-3, except that (i) steril- 
ization of run-off water is required 
where this is a plausible route for sec- 
ondary infection and (ii) the standard 
P2 practices are adopted for microbio- 
logical work. 

III-C-5. Fungal or Similar Lower 
Eukaryotic Host-Vector Systems. The 
containment criteria for DNA recom- 
binant experiments using these host- 
vectors most closely resemble those 
for prokaryotes, rather than those for 
the preceding eukaryotes, since the 
host cells usually exhibit a capacity 
for dissemination outside the labora- 
tory that is similar to that for bacte- 
ria. Therefore, the procedures estab- 
lished for certification of HV systems 
other than E. coli K-12 (Section II-D- 
2) will also apply to these fungal or 
similar lower eukaryotic host-vector 
systems. 

Once a HV1 system is approved by 
NIH, it may be used under P2 contain- 
ment for shotgun experiments with 
phages, plasmids, and DNA from Class 
1 prokaryotes[1] and lower eukaryotes 
that do not produce polypeptide 
toxins. [34] Other classes of recombin- 
ant DNA experiments with these HV1 
systems will require prior approval 
and classification by NIH. (See Sec- 
tions IV-E-1-b-(1)-(b), IV-E-1-b. (2)- 
(c) and IV-E-1-b-(3)-(b).) If HV2 or 
HV3 systems of this type are devel- 
oped and approved by NIH, guidelines 
for their use in other types of recom- 
binant DNA experiments will also be 
established. 

In addition to the experiments de- 
scribed above, the following experi- 
ments may be carried out without the 
eukaryotic host (Host C) having been 
approved as an HV1 host: DNA from 
Host C may be inserted into a vector 
from a certified EK2 host-vector 
system and propagated in E. coli K-12 
under the appropriate containment 
conditions [see Section III-A-1-(a)- 
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(5)]. Subsequently, this recombinant 
DNA may be returned to Host C and 
propagated there under P1 conditions. 
[43] 

Containment levels for other classes 
of experiments involving non-HV1 sys- 
tems may be expressly approved by 
the Director, NIH. (See Sections IV-E- 
1-b-(1)-(b), IV-E-1-b-(2)-(c) and IV- 
E-1-b-(3)-(b).) 

III-D. Complementary DNAs. Specif- 
ic containment levels are given in Sec- 
tion III-A-a (see also last column of 
Table III) for complementary DNA 
(cDNA) or viral MRNA. For the other 
Sections of the Guidelines, where ap- 
plicable, cDNAs synthesized in vitro 
are included within each of the above 
classifications. For example, cDNAs 
formed from cellular RNAs that are 
not purified and characterized are in- 
cluded under III-A-1, shotgun experi- 
ments; cDNAs formed from purified 
and characterized RNAs are included 
under ITI-A-3; etc. 

Due to the possibility of nucleic acid 
contamination of enzyme preparations 
used in the preparation of cDNAs, the 
investigator must employ purified 
enzyme preparations that are free of 
viral nucleic acid. 

III-E. Synthetic DNAs. If the syn- 
thetic DNA seqment is likely to [2A] 
yield a potentially harmful polynu- 
cleotide or polypeptide (e.g., a toxin or 
a pharmacologically active agent), the 
containment conditions must be as 
stringent as would be used for propa- 
gating the natural DNA counterpart. 

If the synthetic DNA sequence codes 
for a-harmless product, [2A] it may be 
propagated at the same containment 
level as its purified natural DNA coun- 
terpart. For example, a synthetic DNA 
segment which corresponds to a non- 
harmful gene of birds, to be propagat- 
ed in E. coli K-12, would require Ps 
physical containment plus an EK1 
host-vector, or Pl + EK2. 

If the synthetic DNA segment is not 
expressed in vivo as a polynucleotide 
or polypeptide product, the organisms 
containing the recombinant DNA mol- 
ecules are exempt[4] from the Guide- 
lines. 


IV. RULES AND RESPONSIBILITIES 


IV-A. Policy. Safety in activities in- 
volving recombinant DNA depends on 
the individual conducting them. The 
Guidelines cannot anticipate every 
possible situation. Motivation and 
good judgement are the key essentials 
to protection of health and the envi- 
ronment. 

The Guidelines are intended to help 
the Institution, the Institutional Bio- 
safety Committee (IBC), the Biologi- 
cal Safety Officer, and the Principal 
Investigator determine the safeguards 
that should be implemented. These 
Guidelines will never be complete or 
final, since all conceivable experiments 
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involving recombinant DNA cannot be 
foreseen. Therefore, it is the responsi- 
bility of the Institution and those as- 
sociated with it to adhere to the pur- 
pose of the Guidelines as well as to 
their specifics. 

Each Institution (and the IBC acting 
on its behalf is responsible for ensur- 
ing that recombinant DNA activities 
comply with the Guidelines. General 
recognition of institutional authority 
and responsibility properly establishes 
accountability for safe conduct of the 
research at the local level. 

The following roles and responsibil- 
ities constitute an * administrative 
framework in which safety is an essen- 
tial and integral part of research in- 
volving recombinant DNA molecules. 
Further clarifications and interpreta- 
tions of roles and responsibilities will 
be issued by NIH as necessary. 

IV-B. General Applicability. The 
Guidelines are applicable to all recom- 
binant DNA _ research within the 
United States or its territories which 
is conducted at or sponsored by an In- 
stitution that receives any support for 
recombinant DNA research from NIH. 
This includes research performed by 
NIH directly. 

An individual receiving support for 
research involving recombinant DNA 
must be associated with or sponsored 
by an Institution that can and does 
assume the responsibilities assigned in 
these Guidelines. 

The Guidelines are also applicable 
to projects done abroad if they are 
supported by NIH funds. If the host 
country, however, has. established 
rules for the conduct of recombinant 
DNA projects, then a certificate of 
compliance with those rules may be 
submitted to NIH in lieu of compli- 
ance with NIH Guidelines. NIH re- 
serves the right to withhold funding if 
the safety practices to be employed 
abroad are not reasonably consistent 
with the NIH Guidelines. 

IV-C. General Definitions. The fol- 
lowing terms, which are used through- 
out the Guidelines, are defined as fol- 
lows: 

IV-C-1. “DNA” means deoxyribonu- 
cleic acid. 

IV-C-2. ‘‘Recombinant DNA” or “re- 
combinant DNA molecules” means 
either (i) molecules which are con- 
structed outside living cells by joining 
natural or synthetic DNA segments to 
DNA molecules that can replicate in a 
living cell, or (ii) DNA molecules 
which result from the replication of a 
molecule described in (i) above. 

IV-C-3. “Memorandum of Under- 
standing and Agreement” or “MUA” is 
a document that (i) provides to NIH or 
other Federal funding agency an Insti- 
tution’s certification that the recom- 
binant DNA research project complies 
with the NIH Guidelines and (ii) con- 
tains other essential data as required 
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in the Administrative Practices Sup- 
plement. 

Iv-C-4. “Institution” means any 
public or private entity (including Fed- 
eral, State, and local government 
agencies). 

IV-C-5. “Institutional Biosafety 
Committee” or “IBC” means a com- 
mittee that (i) meets the requirements 
for membership specified in Section 
IV-D-2, and (ii) reviews, approves, and 
oversees projects in accordance with 
the responsibilities defined in Section 
IV-D-2 and -3. 

IV-C-6. “NIH Office of Recombin- 
ant DNA Activities” or “ORDA” 
means the office within NIH with re- 
sponsibility fer (i) reviewing and co- 
ordinating all activities of NIH related 
to the Guidelines, and (ii) performing 
other duties as defined in Section IV- 
E—3. 

IV-C-7. ‘““Recombinant DNA Adviso- 
ry Committee” or “RAC” means the 
public advisory committee that advises 
the Secretary, the Assistant Secretary 
for Health, and the Director of the 
National Institutes of Health concern- 
ing recombinant DNA research. The 
RAC shall be constituted as specified 
in Section IV-E-2. 

IV-C-8. “Director, NIH” or “Direc- 
‘tor’’ means the Director of the Nation- 
aj Institutes of Health and any other 
officer or employee of NIH to whom 
authority has been delegated. 

IV-C-9 ‘‘Federal Interagency Adviso- 
ry Committee on Recombinant DNA 
Research” means the committee estab- 
lished in October 1976 to advise the 
Secretary, HEW, the Assistant Secre- 
tary for Health, and the Director, 
NIH, on the coordination of those as- 
pects of all Federal programs and ac- 
tivities which relate to recombinant 
DNA research. 

IV-C-10. “Administrative Practice 
Supplement” or ‘““APS” means a publi- 
cation to accompany the NIH Guide- 
lines specifying administrative proce- 
dures for use at NIH and at Institu- 
tions. 

IV-C-11. ‘‘Laboratory Safety Mono- 
graph” or “LSM” means a publication 
to accompany the NIH Guidelines de- 
scribing practices, equipment, and 
facilities in detail. 

IV-D. Responsibilities of the Institu- 
tion 

IV-D-1. Each Institution conducting 
or sponsoring recombinant DNA re- 
search covered by these Guidelines is 
responsible for ensuring that the re- 
search is carried out in full conformity 
with the provisions of the Guidelines. 
In order to fulfill this responsibility, 
the Institution shall: 

IV-D-1l-a. Establish and implement 
policies that provide for the safe con- 
duct of recombinant DNA research 
and that ensure compliance with the 
Guidelines. The Institution, as part of 
its general responsibilities for imple- 
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menting the Guidelines, may establish 
additional procedures, as deemed nec- 
essary, to govern the Institution and 
its components in the discharge of its 
responsibilities under the Guidelines. 
This may include (i) statements for- 
mulated by the Institution for general 
implementation of the Guidelines and 
(ii) whatever additional precautionary 
steps the Institution may deem appro- 
priate. 

IV-D-1-b. Establish an Institutional 
Biosafety Committee (IBC) that meets 
the requirements set forth in Section 
IV-D-2 and carries out the functions 
detailed in Section IV-D-3. 

IV-D-1-c. Submit, for each recom- 
binant DNA project that meets with 
its approval, a Memorandum of Under- 
standing and Agreement (MUA) to the 
funding agency for approval and regis- 
tration. All projects, however, can pro- 
ceed upon IBC approval (before sub- 
mission of the MUA to the funding 
agency) except for the following, 
which require prior approval by NIH 
(or other funding agency designated 
by NIH for this purpose): 

IV-D-1-c-(1). Projects for which 
containment levels are not specified by 
the Guidelines or NIH, 

IV-D-1-c-(2). Projects requiring P4 
containment, 

IV-D-1-c-(3). Reductions of more 
than one step in containment levels 
(see Section III-A-3), 

IV-D-1-c-(4). Reductions of contain- 
ment level for projects involving pri- 
mate DNA (see Section ITI-A-3), 

IV-D-1-c-(5). Reductions of contain- 
ment to levels below Pl + EK1 (see 
Section ITI-A-3), 

IV-D-1-c-(6). The first project con- 
ducted in a facility at P3 containment, 
or 

IV-D-1-c-(7). The first project con- 
ducted by an Institution. 

NOTE: The MUA shall be submitted 
to the funding agency within 30 days 
of the IBC approval. If the funding 
agency does not routinely register re- 
combinant DNA projects with NIH, 
the MUA must be submitted to NIH as 
well as to the funding agency. Author- 
ity to submit MUAs (or addenda) for 
which prior approval is not required 
may be delegated to the IBC chairper- 
son. All MUAs that require NIH ap- 
proval before the work can proceed 
shall be submitted to the NIH by the 
institutional official to whom the IBC 
is responsible. 

IV-D-1i-d. Take appropriate action 
to bring protocols into compliance 
when advised by NIH or other funding 
agency that IBC-approved projects do 
not conform to standards set forth in 
the Guidelines. This responsibility 
may be delegated to the IBC. (See Ad- 
ministrative Practices Supplement for 
further details). 

IV-D-1-e. If the Institution is en- 
gaged in recombinant DNA research at 


the P3 or P4 containment level, ap- 
point a Biological Safety Officer 
(BSO), who shall be a member of the 
IBC and carry out the duties specified 
in Section IV-D-4. 

IV-D-1-f. Require that investigators 
responsible for research covered by 
these Guidelines comply with the pro- 
visions of Section IV-D-5, and assist 
investigators to do so. 

IvV-D-1-g. Ensure appropriate train- 
ing for the IBC chairperson and mem- 
bers, the BSO, Principal Investigators 
(PIs), and laboratory staff regarding 
the Guidelines, their implementation, 
and laboratory safety. Responsibility 
for training IBC members may be car- 
ried out through the IBC chairperson. 
Responsibility for training laboratory 
staff may be carried out through the 
PI. The Institution is responsible for 
seeing that the PI has sufficient train- 
ing, but may delegate this responsibili- 
ty to the IBC. 

IV-D-1-h. Determine the necessity, 
in connection with each project, for 
health surveillance of recombinant 
DNA research personnel, and conduct, 
if found appropriate, a health surveil- 
lance program for the project. [The 
Laboratory Safety Monograph (LSM) 
discusses various possible components 
of such a program—for example, rec- 
ords of agents handled, active investi- 
gation of relevant illnesses, and the 
maintenance of serial serum samples 
for monitoring serologic changes that 
may result from the employees’ work 
experience. Certain medical conditions 
may place a laboratory worker at in- 
creased risk in any endeavor where in- 
fectious agents are handled. Examples 
given in the LSM include gastrointesti- 
nal disorders and treatment with ster- 
oids, immunosuppressive drugs, or 
antibiotics. Workers with such disor- 
ders or treatment should be evaluated 
to determine whether they should be 
engaged in research with potentially 
hazardous organisms during their 
treatment or illness.] 

IV-D-1-i. Report within 30 days to 
ORDA any significant problems with 
and violations of the Guidelines and 
significant research-related accidents 
and illnesses, unless the institution de- 
termines that the PI or IBC has done 
so. 

IV-D-2. Membership and Procedure 
of the IBC. The Institution shall estab- 
lish an Institutional Biosafety Com- 
mittee (IBC) meeting the following re- 
quirements: 

IV-D-2-a. The IBC shali comprise 
no fewer than five members so select- 
ed that they collectively have experi- 
ence and expertise in recombinant 
DNA technology and the capability to 
assess the safety of recombinant DNA 
research experiments and any poten- 
tial risk to public health or the envi- 
ronment. At least two members (but 
not less than 20 percent of the mem- 
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bership of the committee) shall not be 
affiliated with the Institution (apart 
from their membership on the IBC) 
and shall represent the interest of the 
surrounding community with respect 
to health and protection of the envi- 
ronment. Members meet this require- 
ment if, for example, they are officials 
of State or local public health or envi- 
‘ronmental protection agencies, mem- 
bers of other local governmental 
bodies, or persons active in medical, 
occupational health, or environmental 
concerns in the community. The Bio- 
logical Safety Officer (BSO), manda- 
tory when research is being conducted 
at the P3 and P4 levels, shall be a 
member (see Section IV-D-4). 

IV-D-2-b. In order to ensure the 
professional competence necessary to 
review recombinant DNA activities, it 
is recomended that (i) the IBC include 
persons from disciplines relevant to re- 
combinant DNA technology, biological 
safety, and engineering; (ii) the IBC 
include, or have available as consul- 
tants, persons knowledgeable in insti- 
tutional commitments and policies, ap- 
plicable law, standards of professional] 
conduct and practice, community atti- 
tudes, and the environment; and (iii) 
at least one member be a nondoctoral 
person from a laboratory technical 
staff. 

IV-D-2-c. The Institution shall iden- 
tify the committee members by name 
in a report to the NIH Office of Re- 
combinant DNA Activities (ORDA) 
and shall include relevant background 
information on each member in such 
form and at such times as ORDA may 
require. (See the Administrative Prac- 
tices Supplement for further guid- 
ance.) 

IV-D-2-d. No member of an IBC 
may be involved (except to provide in- 
formation requested by the IBC) in 
the review or approval of a project in 
which he or she has been, or expects 
to be, engaged or has a direct financial 
interest. 

IV-D-2-e. The Institution may es- 
tablish procedures that the IBC will 
follow in its initial and continuing 
review of applications, proposals, and 
activities. (IBC review procedures are 
specified in section IV-D-3-a.) 

IV-D-2-f. Central to implementation 
of the Guidelines is the review of pro- 
posed experiments by the IBC. The 
Institution shall submit, within 30 
days of IBC approval, an MUA to NIH 
(ORDA), or shall otherwise register 
proposed experiments as_ specified 
under Sections IV-D-1-c, IV-D-1-d, 
and IV-F. In carrying out this respon- 
sibility, the Institution shall comply 
with instructions and procedures spec- 
ified in the Administrative Practices 
Supplement. 

IV-D-2-g. Institutions are encour- 
aged to open IBC meetings to the 
public whenever possible, consistent 
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with protection of privacy and propri- 
etary interests. 

IV-D-2-h. Upon request, the Institu- 
tion shall make available to the public 
all minutes of IBC meetings and any 
documents submitted to or received 
from funding agencies which the 
latter are required to make available 
to the public (e.g., MUAs, reports of 
Guideline violations and significant re- 
search-related accidents, and agency 
directives to modify projects). If com- 
ments are made by members of the 
public on IBC actions, the Institution 
shall forward to NIH both the com- 
ments and the IBC’s response. 

IV-D-3. Functions of the IBC. On 
behalf of the Institution, the IBC is 
responsible for: 

IV-D-3-a. Reviewing for compliance 
with the NIH Guidelines all recombin- 
ant DNA research to be conducted at 
or sponsored by the Institution, and 
approving those research projects that 
it finds are in conformity with the 
Guidelines. (See Administrative Prac- 
tices Supplement, II-D, for prior NIH 
approval requirements.) This review 
shall include: 

IV-D-3-a-(1). An independent as- 
sessment of the containment levels re- 
quired by these Guidelines for the 
proposed research, and 

IV-D-3-a-(2). An assessment of the 
facilities, procedures, and practices, 
and of the training and expertise of 
recombinant DNA personnel. 


NoTeE: See Laboratory Safety Monograph 
(pages 187-190) for suggested guidance in 
conducting this review. 


IV-D-3-b. Authorizing the Principal 
Investigator (PI) to proceed with the 
project upon receipt of proper agency 
approval; or authorizing the PI to pro- 
ceed without agency approval to initi- 
ate or change a project for which none 
of the exceptions under IV-D-l-c 
apply. 


Note: Some examples of work that might 
ordinarily proceed without -prior funding- 
agency approval are the initiation of a proj- 
ect at the Pl or P2 level (other than the 
first project at the institution). Other exam- 
ples are significant changes in hosts or vec- 
tors, in the donor species or the nature of 
the DNA segment selected, or in the physi- 
cal location of the experiments. Still others 
are single-step reductions in containment 
level for (i) experiments with DNA recom- 
binants from ceilular DNAs that have been 
purified and are judged to be free of harm- 
ful sequences (see Section IJI-A-3-a) and 
for (ii) clones that have been characterized 
and judged to be free of harmful sequences 
(see Section III-A-3-b). It should be clear, 
however, that the funding agency must be 
notified of IBC approvals even when prior 
agency approval is not required. See the Ad- 
ministrative Practices Supplement for fur- 
ther discussion. 


IV-D-3-c. Reviewing periodically re- 
combinant DNA research being con- 
ducted at the Institution, to insure 
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that the requirements of the Guide- 
lines are being fulfilled. 

IV-D-3-d. Adopting emergency plans 
covering accidental spills and person- 
nel contamination resulting from such 
research. 

Nore: Basic elements in developing specif- 
ic procedures for dealing with major spills 
of potentially hazardous materials in the 
laboratory are detailed in the Laboratory 
Safety Monograph. Included are informa- 
tion and references on decontamination and 
emergency plans. NIH and the Center for 
Disease Control are available to provide con- 
sultation, and direct assistance if necessary, 
as posted in the LSM. The Institution shall 
cooperate with the State and local public 
health departments, reporting any signifi- 
cant research-related illness or accident 
that appears to be a hazard to the public 
health. 


IV-D-3-e. Reporting within 30 days 
to the appropriate institutional offi- 
cials and to the NIH Office of Recom- 
binant DNA Activities (ORDA) any 
signficant problems with or violations 
of the Guidelines, and any significant 
research-related accidents or illnesses, 
unless the IBC determines that the PI 
has done so. 

IV-D-3-f. Performing such other 
functions as may be deiegated to the 
IBC under Section IV-D-1. 

IV-D-4. Biological Safety Officer. 
The Institution shall appoint a BSO if 
it engages in recombinant DNA re- 
search at the P3 or P4 containment 
level. The officer shall be a member of 
the Institutional Biosafety Committee 
(IBC), and his or her duties shal! in- 
clude (but need not be limited to): 

IV-D-4-a. Insuring through periodic 
inspections that laboratory standards 
are rigorously followed; 

IV-D-4-b. Reporting to the IBC and 
the Institution all significant problems 
with and violations of the Guidelines 
and all significant research-related ac- 
cidents and illnesses of which the BSO 
becomes aware, unless the BSO deter- 
mines that the Principal Investigator 
(PI) has done so. 

IV-D-4-c. Developing emergency 
plans for dealing with accidental spills 
and personnel contamination, and in- 
vestigating recombinant DNA research 
laboratory accidents; 

IV-D-4-d. Providing advice on labo- 
ratory security; 

IV-D-4-e. Providing technical advice 
to the PI and the IBC on research 
safety procedures. 


Note: See Laboratory Safety Monograph 
for additional information on the duties of 
the BSO. 


IV-D-5. Principal Investigator. On 
behalf of the Institution, the PI is re- 
sponsible for complying fully with the 
Guidelines in conducting any recom- 
binant DNA research. 

IV-D-5-a. Pl—General. As part of 
this general responsibility, the PI 
shall: 
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IV-D-5-a-(1). Initiate or modify no 
recombinant DNA research subject to 
the Guidelines until that research, or 
the proposed modification thereof, has 
been approved by the Institutional 
Biosafety Committee (IBC) and has 
met all other requirements of the 
Guidelines and the Administrative 
Practices Supplement (APS), and 
make changes to conform if the NIH 
Office of Recombinant DNA Activi- 
ties’ (ORDA’s) review so requires; 

IV-D-5-a-(2). Report within 30 days 
to the IBC and NIH (ORDA) all sig- 
nificant problems with and violations 
of the Guidelines and all significant 
research-related accidents and _ ill- 
nesses; 

IV-D-5-a-(3). Report to the IBC and 
to NIH (ORDA) new information bear- 
ing on the Guidelines; 

IV-D-5-a-(4). Be adequately trained 
in good microbiological techniques; 

IV-D-5-a-(5). Adhere to IBC-ap- 
proved emergency plans for dealing 
with accidental spills and personnel 
contamination; and 

IV-D-5-a-(6). Comply with shipping 
requirements for recombinant DNA 
molecules. (See Section II-C for ship- 
ping requirements, Laboratory Safety 
Monograph for technical recommen- 
dations, and the APS for administra- 
tive instructions and procedures. The 
requesting laboratory must be in com- 
pliance with the NIH Guidelines and 
under appropriate review by its IBC, 
and the sending investigator must 
maintain a record of all shipments of 
recombinant DNA materials.) 

IV-D-5-b. Submissions by the PI to 
NIH. The PI shall: 

IV-D-5-b-(1). Submit information to 
NIH (ORDA) in order to have new 
host-vector systems certified; 

IV-D-5-b-(2). Petition NIH, with 
notice to the IBC, for exemptions to 
these Guidelines (see Sections I-E-4 
and I-E-5 and, for additional informa- 
tion on procedures, the APS); and 

IV-D-5-b-(3). Petition NIH, with 
concurrence of the IBC, for exceptions 
to the prohibitions under these Guide- 
lines (see Section I-D and, for addi- 
tional information on procedures, the 
APS). 

IV-D-5-c. Submissions by the PI to 
the IBC. The PI shall: 

IV-D-5-c-(1). Make the initial deter- 
mination of the required levels of 
physical and biological containment in 
accordance with the Guidelines; 

IV-D-5-c-(2). Select appropriate mi- 
crobiological practices and laboratory 
techniques to be used in the research; 

IV-D-5-c-(3). Submit the initial re- 
search protocol (and also subsequent 
changes—e.g., changes in the source of 
DNA or host-vector system, which re- 
quire a new of revised Memorandum 
of Understanding and Agreement) to 
the IBC for review and approval or 
disapproval; and 
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IV-D-5-c-(4). Remain in communica- 
tion with the IBC throughout the con- 
duct of the project. 

IV-D-5-d. PI Responsibilities After 
Approval but Prior to Initiating the 
Research. The PI is responsible for: 

IV-D-5-d-(1). Making available to 
the laboratory staff copies of the ap- 
proved protocols that describe the po- 
tential biohazards and the precautions 
to be taken; 

IV-D-5-d-(2). Instructing and train- 
ing staff in the practices and tech- 
niques required to ensure safety and 
in the procedures for dealing with ac- 
cidents; and 

IV-D-5-d-(3). Informing the staff of 
the reasons and provisions for any pre- 
cautionary medical practices advised 
or requested, such as vaccinations or 
serum collection. 

IV-D-5-e. PI Responsibilities During 
the Conduct of the Approved Research. 
The PI is responsible for: 

IV-D-5-e-(1). Supervising the safety 
performance of the staff to ensure 
that the required safety practices and 
techniques are employed; 

IV-D-5-e-(2). Investigating and re- 
porting in writing to ORDA, the Bio- 
logical Safety Officer (where applica- 
ble), and the IBC any significant prob- 
lems pertaining to the operation and 
implementation of containment prac- 
tices and procedures; 

IV-D-5-e-(3). Correcting work errors 
conditions that may result in the re- 
lease of recombinant DNA materials; 

IV-D-5-e-(4). Ensuring the integrity 
of the physical containment (e.g., bio- 
logical safety cabinets) and the bio- 
logical containment (e.g., purity, and 
genotypic and phenotypic characteris- 
tics); and 

IV-D-5-e-(5). Publications. PIs are 
urged to include, in all publications re- 
porting on recombinant DNA research, 
a description of the physical and bio- 
logical containment procedures em- 
ployed. 

IV-E. Responsibilities of NIH 

IV-E-1. Director. The Director, NIH, 
is responsible for (i) establishing the 
NIH Guidelines in recombinant DNA 
research, (ii) overseeing their imple- 
mentation, and (iii) their final inter- 
pretation. 

The Director has a number of re- 
sponsibilities under the Guidelines 
that involve the NIH Office of Recom- 
binant DNA Activities (ORDA) and 
the Recombinant DNA Advisory Com- 
mittee (RAC). ORDA’s responsibilities 
under the Guidelines are administra- 
tive. Advice from the RAC is primarily 
scientific and technical. In certain cir- 
cumstances, there is specific opportu- 
nity for public comment, with pub- 
lished response, before final action. 

IV-E-1l-a. General Responsibilities 
of the Director, NIH. The responsibil- 
ities of the Director shall include the 
following: 


IV-E-1-a-(1). Promulgating require- 
ments as necessary to implement the 
Guidelines; 

IV-E-1-a-(2). Establishing and main- 
taining the RAC to carry out the re- 
sponsibilities set forth in Section IV- 
E-2. The RAC’s membership is speci- 
fied in its charter and in Section IV-E- 
2. 

IV-E-1-a-(3). Establishing and main- 
taining ORDA to carry out the respon- 
sibilities defined in Section IV-E-3; 
and 

IV-E-1-a-(4). Maintaining the Fed- 
eral Interagency Advisory Committee 
on Recombinant DNA Research estab- 
lished by the Secretary, HEW, for 
advice on the coordination of all Fed- 
eral programs and activities relating to 
recombinant DNA, including activities 
of the RAC. 

IV-E-1-b. Specific Responsibilities 
of the Director, NIH. In carrying out 
the responsibilities set forth in this 
Section, the Director shall weigh each 
proposed action, through appropriate 
analysis and consultation, to deter- 
mine that it complies with the Guide- 
lines and presents no significant risk 
to health or the environment. 

IV-E-1-b-(1). The Director is respon- 
sible for the following major actions 
(For these, the Director must seek the 
advice of the RAC and provide an op- 
portunity for public and Federal 
agency comment. Specifically, the 
agenda of the RAC meeting citing the 
major actions will be published in the 
FEDERAL REGISTER at least 30 days 
before the meeting, and the Director 
will also publish the proposed actions 
in the FEDERAL REGISTER for comment 
at least 30 days before the meeting. In 
addition, the Director’s proposed deci- 
sion, at his discretion, may be pub- 
lished in the FEDERAL REGISTER for 30 
days of comment before final action is 
taken. The Director’s final decision, 
along with response to the comments, 
will be published in the FEDERAL REc- 
ISTER and the Recombinant DNA Tech- 
nical Bulletin. The RAC and IBC 
chairpersons will be notified of this 
decision): 

IV-E-1-b-(1)-(a). Changing contain- 
ment levels for types of experiments 
that are specified in the Guidelines 
when a major action is involved; 

IV-E-1-b-(1)-(b). Assigning contain- 
ment levels for types of experiments 
that are not explicitly considered in 
the Guidelines when a major action is 
involved; 

IV-E-1-b-(1)-(c). Certifying. new 
host-vector systems, with the excep- 
tion of minor modifications of already 
certified systems [The standards and 
procedures for certification are de- 
scribed in Section II-D-2-a. Minor 
modifications constitute, for example, 
those of minimal or no consequence to 
the properties relevant to contain- 
ment. See the Administrative Prac- 
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tices Supplement (APS) for further in- 
formation]; 

IV-E-1-b-(1)-(d). Promulgating and 
amending a list of classes of recombin- 
ant DNA molecules to be exempt from 
these Guidelines because they consist 
entirely of DNA segments from species 
that exchange DNA by known physio- 
logical processes, or otherwise do not 
present a significant risk to health or 
the environment (see Sections I-E-4 
and -5 and the APS for further infor- 
mation); 

IV-E-1-b-(1)-Ce). Permitting excep- 
tions to the prohibited experiments in 
the Guidelines, in order, for example, 
to allow risk-assessment studies; and 

IV-E-1-b-(1)-(f). Adopting other 
changes in the Guidelines. 

IV-E-1-b-(2). The Director is also re- 
sponsible for the following lesser ac- 
tions. (For these, the Director must 
seek the advice of the RAC. The Di- 
rector’s decision will be transmitted to 
the RAC and IBC chairpersons and 
published in the Recombinant DNA 
Technical Bulletin): 

IV-E-1-b-(2)-(a). Interpreting and 
determining containment levels, upon 
request by ORDA; 

IV-E-1-b-(2)-(b). Changing contain- 
ment levels for experiments that are 
specified in the Guidelines (see Sec- 
tion III); 

IV-E-1-b-(2)-(c). Assigning contain- 
ment levels for experiments not ex- 
plicitly considered in the Guidelines 
(see Section III); and ; 

IV-E-1-b-(2)-(d). Designating cer- 
tain class 2 agents as class 1 for the 
purpose of these Guidelines (see Foot- 
note 1 and Appendix B). 

IV-E-1-b-(3). The Director is also re- 
sponsible for the following actions 
(The Director’s decision will be trans- 
mitted to the RAC and IBC chairper- 
sons and published in the Recombin- 
ant DNA Technical Bulletin): 

IV-E-1-b-(3)-(a). Interpreting the 
Guidelines for experiments to which 
the Guidelines specifically assign con- 
tainment levels; 

IV-E-1-b-(3)-(b). Determining ap- 
propriate containment conditions for 
experiments according to case proce- 
dence developed under Section IV-E- 
1-b-(2)-(c). 

IV-E-1-b-(3)-(c). Determining ap- 
propriate containment ~ conditions 
upon case-by-case analysis of experi- 
ments explicitly considered in the 
Guidelines but for which no contain- 
ment levels have been set (see Foot- 
note 45 in Part V; Sections III-C-1l-a 
through -e; and Sections ITI-C -2 and 
-3); 

IV-E-1-b-(3)-(d). Authorizing, under 
procedures specified by the RAC, 
large-scale experiments (i.e., involving 
more than 10 liters of culture) for re- 
combinant DNAs that are rigorously 
characterized and free of harmful se- 
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quences (see Footnote 3 and Section I- 
D-6); 

IV-E-1-b-(3)-(e). Lowering contain- 
ment levels one step for characterized 
clones involving primate DNA or for 
experiments using purified primate 
DNA (see Sections III-A-3-a and -b, 
and Footnotes 3 and 41); 

IV-E-1-b-(3)-(f). Lowering contain- 
ment levels for experiments involving 
other characterized clones or purified 
DNA below Pl + EK1 (see Sections 


. III-A-3-a and -b, and Footnotes 3 and 


41); 

IV-E-1-b-(3)-(g). Lowering contain- 
ment levels for characterized clones or 
purified DNA beyond one step (see 
Sections III-A-3-a and -b, and Foot- 
notes 3 and 41); 

IV-E-1-b-(3)-(h). Approving minor 
modifications of already certified host- 
vector systems (The standards and 
procedures for such modifications are 
described in Section II-D-2-a); and 

IV-E-1-b-(3)-(i). Decertifying  al- 
ready certified host-vector systems. 

IV-E-1-b-(4). The Director shall 
conduct, support, and assist training 
programs in laboratory safety for In- 
stitutional Biosafety Committee mem- 
bers, Biclogical Safety Officers, Princi- 
pal Investigators, and laboratory staff. 

IV-E-1-b-(5). The Director, at the 
end of 36 moiths from the time these 
Guidelines are> promulgated, will 
report on the Guidelines, their admin- 
istration, and the potential risks and 
benefits of this research. In doing so, 
the Director will consult with the 
RAC and the Federal Interagency 
Committee. Public comment will be so- 
licited on the draft report and taken 
into account in transmitting the final 
report to the Assistant Secretary for 
Health and the Secretary, HEW. 

IV-E-2. Recombinant Advisory Com- 
mitiee. The NIH Recombinant DNA 
Advisory Committee (RAC) is respon- 
sible for carrying out specified func- 
tions cited below as well as others as- 
signed under its charter or by the Sec- 
retary, HEW, the Assistant Secretary 
for Health, and the Director, NIH. 

The members of the committee shall 
be chosen to provide, collectively, ex- 
pertise in scientific fields relevant to 
recombinant DNA technology and bio- 
logical safety—e.g., microbiology, mo- 
lecular biology, virology, genetics, epi- 
demiology, infectious dieseases, the bi- 
ology of enteric organisms, botany, 
plant pathology, ecology, and tissue 
culture. At least 20 percent of the 
members shall be persons knowledge- 
able in applicable law, standards of 
professional conduct and _ practice, 
public attitudes, the environment, 
public health, occupational health, or 
related fields. Representatives from 
Federal agencies shall serve as nonvot- 
ing members. Nominations for the 
RAC may be submitted to the NIH 
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Office of Recombinant DNA Activi- 
ties. 

All meetings of the RAC will be an- 
nounced in the FEDERAL REGISTER, in- 
cluding tentative agenda items, 30 
days in advance of the meeting, with 
final agendas (if modified) available at 
least 72 hours before the meeting. No 
item defined as a major action under 
Section IV-E-1-b-(1) may be added to 
an agenda after it appears in the Frp- 
ERAL REGISTER. 

IV-E-2-a. The RAC shall be responsi- 
ble for advising the Director, NIH, on 
the actions listed in Section IV-E-1-b- 
(1) and -(2). 

IV-E-3. The Office of Recombinant 
DNA Activities. ORDA shall serve as a 
focal point for information on recom- 
binant DNA activities and provide 
advice to all within and outside NIH, 
including Institutions, Biological 
Safety Committees, Principal Investi- 
gators, Federal agencies, State and 
local governments, and institutions in 
the private sector. ORDA shall carry 
out such cther functions as may be 
delegated to it by the Director, NIH, 
including those authorities described 
in Section IV-E-1-b-(3). In addition, 


ORDA Shall be responsible for the fol- 
lowing: 

IV-E-3-a. Review and approval of 
Committee 


Institutional Biosafety 
(IBC) membership; 

IV-E-3-b. Registration of recombin- 

nt DNA projecis; and 

IV-E-3-c. Review of Memoranda of 
Understanding and Agreement 
(MUAs), and approval of those that 
conform to the Guidelines. In so 
doing, ORDA shall: 

IV-E-3-c-(1). Conduct an independ- 
ent evaluation of the containment 
levels required for the research cov- 
ered by these Guidelines; 

IV-E-3-c-(2). Determine whether 
the physical and biological contain- 
ment levels approved by the IBC are 
in accordance with the requirement of 
the Guidelines; 

IV-E-3-c-(3). Notify Institutions and 
the IBC chairperson in a timely fash- 
ion when MUAs (including changes in 
ongoing projects) do not conform to 
the Guidelines, and inform them of 
corrective measures to be taken; 

IV-E-3-c-(4). Publish in the FEDERAL 
REGISTER: 

IV-E-c-(4)-(a). Announcements of 
Recombinant DNA Advisory Commit- 
tee (RAC) meetings and agendas 30 
days in advance, with publication of 
the Director’s proposed decision for 30 
days of public and Federal agency 
comment followed by a published re- 
sponse, on any action listed in Section 
IV-E-1-b-(1); and 

IV-E-3-c-(4)-(b). Announcements of 
RAC meetings and agendas 30 days in 
advance on any action listed in Section 
IV-E-1-b-(2). 
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Note.—If the agenda for an RAC meeting 
is modified, ORDA shall make the revised 
agenda available to anyone, upon request, at 
least 72 hours in advance of the meeting. 


IV-E-3-c-(5). Publish the Recombin- 
ant DNA Technical Bulletin; and 

IV-E-3-c-(6). Serve as executive sec- 
retary to the RAC. 

IV-E-4. Other NIH Components. 
Other NIH components shall be re- 
sponsible for: 

IV-E-4-a. Awarding no grant or con- 
tract involving recombinant DNA 
techniques unless a properly executed 
MUA has been received; 

IV-E-4-b. Certifying P4 facilities, in- 
specting them periodically and inspec- 
tion other recombinant DNA facilities 
as deemed necessary; and 

IV-E-4-c. Announcing and distribut- 
ing certified HV2 and HV3 host-vector 
systems (see Section II-E-3). 

(See Administrative Practices Sup- 
plement for additional information on 
the administrative procedures. of 
ORDA and other NIH components.) 

IV-F. Registration R 

IV-F-1. Required Registration. Insti- 
tutions receiving NIH funds for recom- 
binant DNA projects shall inform NIH 
of all recombinant DNA projects at 
the institution. A non-NIH project, 
after approval by the _ Institutional 
Biosafety Committee, shall be regis- 
tered with NIH within 30 days of initi- 
ation. Applications for NIH projects 
must be accompanied by a Memoran- 
dum of Understanding and Agreement 
(MUA). 

For information on MUAs or equiva- 
lent documents that must be submit- 
ted for registration of recombinant 
DNA projects, see the Administrative 
Practices Supplement (APS). 

IV-F-2. Federal Agency Registration. 
Institutions at which recombinant 
DNA research projects funded by 
other Federal agencies are conducted 
need not register such projects with 
NIH when the Federal agency main- 
tains a registry and provides such in- 
formation to NIH. Registration of 
non-NIH-funded research with the 
NIH Office of Recombinant DNA Ac- 
tivities (ORDA) is described in the 
APS. (The information required is 
similar to that in an MUA for NIH- 
supported research.) 

IV-F-3. Voluntary Registration and 
Certification. Any institution that is 
not required to comply with the 
Guidelines may nevertheless register 
recombinant DNA research projects 
with NIH by submitting the appropri- 
ate information to ORDA. NIH will 
accept requests for certification of 
host-vector systems proposed by the 
institition. The submitter must agree 
to abide by the physical and biological 
containment standards of the NIH 
Guidelines. 

IV-F-4. Disclosure of Information. 
Institutions are reminded that they 
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should consider applying for a patent 
before submitting information to 
DHEW which they regard as poten- 
tially proprietary. (Provisions for pro- 
tection of proprietary information as 
permitted under current DHEW au- 
thorities will be proposed as a future 
supplement to these Guidelines.) 

IV-G. Compliance. As a condition 
for NIH funding of recombinant DNA 
research, Instititions must ensure that 
such research conducted at or spon- 
sored by the Instititon, irrespective of 
the source of funding, shall comply 
with these Guidelines. The policies on 
noncompliance are as follows: 

IV-G-1. All NIH-funded projects in- 
volving recombinant DNA techniques 
must comply with the NIH Guidelines. 
Noncompliance may result in (i) sus- 
pension, limitation, or termination of 
financial assistance for such projects 
and of NIH funds for other recombin- 
ant DNA research at the Institution, 
or (ii) a requirement for prior NIH ap- 
proval of any or all recombinant DNA 
projects at the Institution. 

IV-G-2. All non-NIH-funded pro- 
jects involving recombinant DNA tech- 
niques conducted at or sponsored by 
an Institution that receives NIH funds 
for projects involving such techniques 
must comply with the NIH Guidelines. 
Noncompliance may result in (i) sus- 
pension, limitation, or termination of 
NIH funds for recombinant DNA re- 
search at the Institution, or (ii) a re- 
quirement for prior NIH approval of 
any or all recombinant DNA projects 
at the Institution. 

IV-G-3. Information concerning 
noncompliance with the Guidelines 
may be brought forward by any 
person. It should be delivered to both 
NIH (ORDA) and the relevant Institu- 
tion. The _ Institution, generally 
through the IBC, shall take appropri- 
ate action. The Institution shall for- 
ward a complete report of the incident 
to ORDA, recommending any further 
action indicated. 

IV-G-4. In cases where NIH pro- 
poses to suspend, limit, or terminate 
financial assistance because of non- 
compliance with the Guidelines, appli- 
cable DHEW and Public Health Serv- 
ice procedures shall govern. 


V. FOOTNOTES AND REFERENCES 


1. The reference to organisms as Class 1, 
2, 3, 4, or 5 refers to the classification in the 
publication Classification of Etiologic 
Agents on the Basis of Hazard, 4th Edition, 
July 1974; U.S. Department of Health, Edu- 
cation, and Welfare, Public Health Service, 
Center for Disease Control, Office of Biosa- 
fety, Atlanta, Georgia 30333. The list of or- 
ganisms in each class, as given in this publi- 
cation, is reprinted in Appendix B to these 
Guidelines. 

The Director, NIH, with advice of the Re- 
combinant DNA Advisory Committee, may 
designate certain of the agents which are 
listed as Class 2 in the Classification of 
Etiologic Agents on the Basis of Hazard, 4th 


* 


Edition, July 1974, as Class 1 agents for the 
purposes of these Guidelines (see Section 
IV-E-1-b-(2)-(d)). An updated list of such 
agents may be obtained from the Office of 
Recombinant DNA Activities (ORDA), Na- 
tional Institutes of Health, Bethesda, Mary- 
land 20014. 

The entire Classification of Etiologic 
Agents on the Basis of Hazard is in the proc- 
ess of revision. 

One exception to the prohibition of for- 
mation of recombinant DNAs derived from 
Class 3, 4, or 5 agents is that the formation 
of recombinant DNAs derived from Vesicu- 
lar Stomatitis Virus (VSV) is not prohibited. 
The reason for this is explained in the “De- 
cision Document” accompanying the pro- 
posed revised guidelines published in the 
FEDERAL REGISTER on July 28, 1978. Howev- 
er, as noted in Appendix B, a permit from 
the U.S. Department of Agriculture is re- 
quired for the import or interstate transport 
of VSV. This can be obtained form USDA- 
APHIS, Veterinary Service, Federal Build- 
ing, Hyattsville, Maryland 20782. 

2A. In Parts I and III of the Guidelines, 
there are a number of places where judg- 
ments are to be made. These include: “cells 
known to be infected with such agents” 
(Section I-D-1); “‘toxins potent for verte- 
brates” (Section I-D-2); “beyond that which 
occurs by natural genetic exchange’”’ (Sec- 
tion I-D-3); “known to acquire it naturally” 
(Section I-D-5); ‘“‘known to produce a potent 
polypeptide toxin * * * or Known to carry 
such pathogens * * * not likely to be a prod- 
uct of closely linked eukaryote genes * * * 
shown not to contain such agents’ (Section 
III-A-1-a-(5)-(a)); “shown to be free of dis- 
ease causing. microorganisms” (Section III- 
A-1-a-(5)-(b)); “close relatives” (Section ITI- 
C-3); and “produce a potent polypeptide 
toxin” (Footnote 34). 

In all these cases the principal investiga- 
tor is to make the initial judgment on these 
matters as part of his responsibility to 
“make the initial determination of the re- 
quired levels of physical and biological con- 
tainment in accordance with the Guide- 
lines” (Section IV-D-7-a). In all these cases, 
this judgment is to be reviewed and ap- 
proved by the Institutional Biosafety Com- 
mittee as part of its rsponsibility to make 
“an independent assessment of the contain- 
ment levels required by these Guidelines for 
the proposed research” (Section IV-D-3-a- 
(1)). If the IBC wishes, any specific cases 
may be referred to the NIH Office of Re- 
combinant DNA Activities as part of 
ORDA’s functions to “provide advice to all 
within and outside NIH” (Section IV-E-3), 
and ORDA may request advice from the Re- 
combinant DNA Advisory Committee as 
part of the RAC'’s responsibility for “inter- 
esting and determining containment levels 
upon request by ORDA” (Section IV-E-1-b- 
(2)-(a)). 

3. The following types of data should be 
considered in determining whether DNA re- 
combinants are “characterized” and the ab- 
sence of harmful sequences has been estab- 
lished: (a) The absence of potentially harm- 
ful genes (e.g., sequences contained in indig- 
enous tumor viruses or sequences that code 
for toxins, invasins, virulence factors, etc., 
that might potentiate the pathogenicity or 
communicability of the vector and/or the 
host or be detrimental to humans, animals, 
or plants); (b) the types(s) of genetic infor- 
mation on the cloned segment and the 
nature of transcriptional and translation 
gene products specified; (c) the relationship 
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between the recovered and desired segment 
(e.g., hybridization and restriction endonu- 
clease fragmentation analysis where appli- 
cable); (d) the genetic stability of the cloned 
fragment; and (e) any alterations in the bio- 
logical properties of the vector and host. 

4, In Section I-E, ‘“‘exemptions” from the 
Guidelines are discussed. Such experiments 
are not covered by the Guidelines and need 
not be registered with NIH. In Section I-D 
on “prohibitions,” the possibility of "excep- 
tions” is discussed. An “exception” means 
that an experiment may be expressly re- 
leased from a prohibition. At that time it 
will be assigned appropriate 

5. Care should be taken to inactivate re- 
combinant DNA before disposal. Procedures 
for inactivating DNA can be found in the 
“Laboratory Safety Monograph: A Supple- 
ment to the NIH Guidelines for Recombin- 
ant DNA Research.” 

6. Laboratory Safety at the Center for Dis- 
ease Control (Sept. 1974). U.S. Department 
of Health, Education and Welfare Publica- 
tion No. CDC 75-8118. 

7. Classification of Etiologic Agents on the 
Basis of Hazard. (4th Edition, July 1974). 
U.S. Department of Health, Education and 
Welfare. Public Health Service. Center for 
Disease Control, Office of Biosafety, Atlan- 
ta, Georgia 30333. 

8. National Cancer Institute Safety Stand- 
ards for Research Involving Oncogenic Vir- 
uses (Oct. 1974). U.S. Department of Health, 
Education and Welfare Publication No. 
(NIH) 75-790. ; 

9. National Institutes of Health Bioha- 
zards Safety Guide (1974). U.S. Department 
of Health, Education and Welfare, Public 
Health Service, National Institutes of 
Health. U.S. Government Printing Office, 
Stock No. 1740-00383. 

10. Biohazards in Biological Research 
(1973). A. Hellman, M. N. Oxman, and R. 
Pollack (ed.) Cold Spring Harbor Labora- 
tory. 

11. Handbook of Laboratory Safety (1971). 
Second Edition. N. V. Steere (ed.). The 
Chemical Rubber Co., Cleveland. 

12. Bodily, H. L. (1970). General Adminis- 
tration of the Laboratory, H. L. Bodily, E. L. 
Updyke, and J. O. Mason (eds.), Diagnostic 
Procedures for Bacterial, Mycotic and Para- 
sitic Infections. American Public Health As- 
sociation, New York. pp. 11-28. 

13. Darlow, H. M. (1969). Safety in the Mi- 
crobiological Laboratory. In J. R. Norris 
and D. W. Robbins (ed.), Methods in Micro- 
biology. Academic Press, Inc. New York. pp. 
169-204. 

14. The Prevention of Laboratory Acquired 
Infection (1974). C. H. Collins, E. G. Hart- 
ley, and R. Pilsworth. Public Health Labora- 
tory Service, Monograph Series No. 6. 

15. Chatigny, M. A. (1961). Protection 
Against Infection in the Microbiological 
Laboratory: Devices and Procedures. In W. 
W. Umbreit (ed.). Advances in Applied Mi- 
crobiology. Academic Press, New York, N.Y. 
3:131-192. 

16. Design Criteria for Viral Oncology Re- 
search Facilities (1975). U.S. Department of 
Health, Education and Welfare, Public 
Health Service, National Institutes of 
Health, DHEW Publication No. (NIH) 75- 
891. 

17. Kuehne, R. W. (1973). Biological Con- 
tainment Facility for Studying Infectious 
Disease. Appl. Microbiol. 26-239-243. 

18. Runkle, R. S., and G. B. Phillips 
(1969). Microbial Containment Control 


NOTICES 


Facilities. Van Nostrand Reinhold, New 
York. 

19. Chatigny, M. A., and D. I. Clinger 
(1969). Contamination Control in Aerobio- 
logy. In R. L. Dimmick and A. B. Akers 
(eds.). An Introduction to Experimental 
Aerobiology. John Wiley & Sons, New York, 
pp. 194-263. 

19A Horsfall, F. L., Jr., and J. H. Baner 
(1940). Individual Isolation of Infected Ani- 
mals in a Single Room. J. Bact. 40, 569-580. 

20. Biological safety cabinets referred to 
in this section are classified as Class I, Class 
II, or Class III cabinets. A Class I is a venti- 
lated cabinet for personnel protection 
having an inward flow of air away from the 
operator. The exhaust air from this cabinet 
is filtered through a high-efficiency particu- 
late air (HEPA) filter. This cabinet is used 
in three operational modes: (1) With a full- 
width open front, (2) with an installed front 
closure panel (having four 8-inch diameter 
openings) without gloves, and (3) with an in- 
stalled front closure panel equipped with 
arm-length rubber gloves. The face velocity 
of the inward flow of air through the full- 
width open front is 75 feet per minute or 
greater. A Class II cabinet is a ventilated 
cabinet for personnel and product protec- 
tion having an open front with inward air 
flow for personnel protection, and HEPA fil- 
tered mass recirculated air flow for product 
protection. The cabinet exhaust air is fil- 
tered through a HEPA filter. The face ve- 
locity of the inward flow of air through the 
full-width open front is 75 feet per minute 
or greater. Design and performance specifi- 
cations for Class II cabinets have been 
adopted by the National Sanitation Founda- 
tion, Ann Arbor, Michigan. A Class III cabi- 
net is a closed-front ventilated cabinet of 
gas-tight construction which provides the 
highest level of personnel protection of all 
biohazard safety cabinets. The interior of 
the cabinet is protected from contaminants 
exterior to the cabinet. The cabinet is fitted 
with arm-length rubber gloves and is operat- 
ed under a negative pressure of at least 0.5 
inches water gauge. All supply air is filtered 
through HEPA filters. Exhaust air is fil- 
tered through two HEPA filters or one 
HEPA filter and incinerator before being 
discharged to the outside environment. 

21. Hershfield, V., H. W. Boyer, C. Yan- 
ofsky, M. A. Lovett, and D. R. Helinski 
(1974). Plasmid Col El as a Molecular Vehi- 
cle for Cloning and Amplification of DNA. 
Proc. Nat. Acad. Sci. USA 71, 3455-3459. 

22. Wensink, P. C., D. J. Finnegan, J. E. 
Donelson, and D. S. Hogness (1974). A 
System for Mapping DNA Sequences in the 
Chromosomes of Drosophila Melanogaster. 
Cell 3, 315-335. 

23. Tanaka, T., and B. Weisblum (1975). 
Construction of a Colicin El-R Factor Com- 
posite Plasmid In Vitro: Means for Amplifi- 
cation of Deoryribonucleic Acid. J. Bacter- 
iol. 121, 354-362. 

24. Armstrong, K. A., V. Hershfield, and 
D. R. Helinski (1977). Gene Cloning and 
Containment Properties of Plasmid Col El 
and Its Derivatives, Science 196, 172-174. 

25. Bolivar, F., R. L. Rodriguez, M. C. Bet- 
lach, and H. W. Boyer (1977). Construction 
and Characterization of New Cloning Vehi- 
cles: I. Ampicillin-Resistant Derivative of 
PMB9. Gene 2, 75-93. 

26. Cohen, S. N., A. C. W. Chang, H. 
Boyer, and R. Helling (1973). Construction 
of Biologically Functional Bacterial Plas- 
mids in Vitro. Proc. Natl. Acad. Sci. USA 70, 
3240-3244. 


60129 


27. Bolivar, F., R. L. Rodriguez, R. J. 
Greene, M. C. Batlach, H. L. Reyneker, H. 
W. Boyer, J. H. Crosa, and S. Falkow (1977). 
Construction and Characterization of New 
Cloning Vehicles: II. A Multi-Purpose Clon- 
ing System. Gene 2, 95-113. 

28. Thomas, M., J. R. Cameron, and R. W. 
Davis (1974). Viable Molecular Hybrids of 
Bacteriophage Lambda and Eukaryotic 
DNA. Proc. Nat. Acad. Sci. USA 71 4579- 
43583. 

29. Murray, N. E., and K. Murray (1974). 
Manipulation of Restriction Targets in 
Phage Lambda to Form Receptor Chromo- 
somes for DNA Fragments. Nature 251, 476- 
481. 

30. Rambach,.A., and P. Tiollai$ (1974). 
Bacteriophage Having EcoRI Endonuclease 
Sites Only in the Non-Essential Region of 
the Genome. Proc. Nat. Acad. Sci. USA.71, 
3927-3930. 

31. Blattner, F. R., B. G. Williams, A. E. 
Bleche, K. Denniston-Thompson, H. E. 
Faber, L. A. Furlong, D. J. Gunwald, D. O. 
Kiefer, D. D. Moore, J. W. Shumm, E. L. 
Sheldon, and O. Smithies (1977). Charon 
Phages: Safer Derivatives of Bacteriophage 
Lambda for DNA Cloning. Science 196, 163- 
169. 

32. Donoghue, D. J., and P. A. Sharp 
(1977). An Improved Lambda Vector: Con- 
struction of Model Recombinants Coding for 
Kanamycin Resistance, Gene 1, 209-227. 

33. Leder, P., D. Tiemeier and L. Enquist 
(1977). EK2 Derivatives of Bacteriophage 
Lambda Useful in the Cloning of DNA from 
Higher Organisms: The gt WES System. Sci- 
ence 196. 175-177. 

33A. Skalka, A. (1978). Current Status of 
Coliphage EK2 Vectors. Gene 3, 29-35. 

33B. Szybalski, W., A. Skalka, S. Gottes- 
man, A. Campbell, and D. Botstein (1978). 
Standardized Laboratory Tests for EK2 Cer- 
tification. Gene 3, 36-38. 

34. We are specifically concerned with the 
remote possibility that potent toxins could 
be produced by acquiring a single gene or 
cluster of genes. See also footnote 2A. 

35. Defined as observable under optimal 
laboratory conditions by transformation, 
transduction, phage infection, and/or conju- 
gation with transfer of phage, plasmid, and/ 
or chromosomal! genetic information. Note 
that this definition of exchange may be less 
stringent than that applied to exempt or- 
ganisms under Section I-E-4. 

36. As classified in the Second Report of 
the International Committee on Taxonomy 
of Viruses: Classification and Nomenclature 
of Viruses, Frank Fenner, Ed. Intervirology 
7 (19-115) 1976. (As noted in the Prohibition 
Section, the use of viruses classified{1] as 
Class 3, 4, or 5, other than VSV, is prohibit- 
ed.) 

37. The cDNA copy of the viral mRNA 
must be >99% pure; otherwise as for shot- 
gun experiments with eukaryotic cellular 
DNA. 

37A. For the purpose of these Guidelines, 
viruses of the families Papovaviridae, Aden- 
oviridae, and Herpetoviridae (36) should be 
considered as “transforming” viruses. While 
only certain of these viruses have been asso- 
ciated with cell transformation in vivo or in 
vitro, it seems prudent to consider all mem- 
bers to be potentially capable of transfor- 
mation. In addition, those viruses of the 
family Poxviridae that produce prolifera- 
tive responses—i.e.. myxoma, rabbit and 
syuirrel fibroma, and Yaba viruses—should 
be considered as ‘‘transforming.” 
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38. >99% pure (i.e., less than 1% of the 
DNA consists of intact viral genomes); oth- 
erwise as for whole genomes. 

39. The viruses have been classified by 
NCI as “moderate-risk oncogenic viruses.” 
See “(Laboratory Safety Monograph—A Sup- 
plement to the NIH Guidelines for Recom- 
binant DNA Research” for recommenda- 
tions on handling the viruses themselves. 

40. EK1CV means the use of an EK1 host 
and a vector certified for use in an EK2 
system. 

41. The DNA preparation is defined as 
“purified” if the desired DNA represents at 
least 99% (w/w) of the total DNA in the 
preparation, provided that it was verified by 
more than one procedure. 

42. The lowering of the containment level 
when this degree of purification has been 
obtained is based on the fact that the total 
number of clones that must be examined to 
obtain the desired clone is markedly re- 
duced. Thus, the probability of cloning a 
harmful gene could, for example, be re- 
duced by more than 10-fold when a nonre- 
petitive gene from mammals was being 
sought. Furthermore, the level of purity 
specified here makes it easier to establish 
that the desired DNA does not contain 
harmful genes. 

43. This is not permitted, of course, if it 
falls under any of the Prohibitions of Sec- 
tion I-D. Of particular concern here is pro- 
hibition I-D-5, i.e., ‘Deliberate transfer of a 
drug resistance trait to microorganisms that 
are not known to acquire it naturally, if 
such acquisition could compromise the use 
of a drug to control disease agents in human 
or veterinary medicine or agriculture.” 

44. Because this work will be done almost 
exclusively in tissue culture cells, which 
have no capacity for propagation outside 
the laboratory, the primary focus for con- 
tainment is the vector. It should be pointed 
out that risk of laboratory-acquired infec- 
tion as a consequence of tissue culture ma- 
nipulation is very low. Given good microbio- 
logical practices, the most likely mode of 
escape of recombinant DNAs from a phys- 
ically contained laboratory is carriage by an 
infected human. Thus the vector with an in- 
serted DNA segment should have little or no 
ability to replicate or spread in humans. 

For use as a vector in a vertebrate host 
cell system, an animal viral DNA molecule 
should display the following properties: 

(i) It should not consist of the whole 
genome of any agent that is infectious for 
humans or that replicates to a significant 
extent in human cells in tissue culture. If 
the recombinant molecule is used to trans- 
form nonpermissive cells (i.e., cells which do 
not produce infectious virus particles), this 
is not a requirement. 

(ii) It should be derived from a virus 
whose epidemiological behavior and host 
range are well understood. 

(iii) In permissive cells, it should be defec- 
tive when carrying an inserted DNA seg- 
ment (i.e., propagation of the recombinant 
DNA as a virus must be dependent upon the 
presence of a complementing helper 
genome). In almost all cases this condition 
would be achieved automatically by the ma- 
nipulations used to construct and propagate 
the recombinants. In addition, the amount 
of DNA encapsidated in the particles of 
most animal viruses is defined within fairly 
close limits. The insertion of sizable foreign 
DNA sequences, therefore, generally de- 
mands a compensatory deletion of viral se- 
quences. It may be possible to introduce 
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very short insertions (50-100 base pairs) 
without rendering the viral vector defective. 
In such a situation, the requirement that 
the viral vector be defective is not neces- 
sary, except in those cases in which the in- 
serted DNA encodes a biologically active po- 
lypeptide. ; 

It is desired but not required that the 
functional! anatomy of the vector be 
known—that is, there should be a clear idea 
of the location within the molecule of: 

(i) The sites at which DNA synthesis origi- 
nates and terminates, 

(ii) The sites that are cleaved by restric- 
tion endonucleases, and 

(iii) The template regions for the major 
gene product. 

If possible the helper virus genome 
should: (i) Be integrated into the genome of 
a stable line of host cells (a situation that 
would effectively limit the growth of the 
vector recombinant to such cell lines) or 

(ii) Consist of a defective genome, or an 
appropriate conditional lethal mutant virus, 
making vector and hetper dependent upon 
each other for propagation. 

However, neither of these stipulations is a 
requirement. 

45. Review by NIH on a case-by-case basis 


means that NIH must review and set appro- . 


priate containment conditions before the 
work may be undertaken. NIH actions in 
such case-by-case reviews will be published 
in the Recombinant DNA Technical Bulle- 
tin. 

46. Provided the inserted DNA sequences 
are not derived from eukaryotic viruses. In 
the latter case, such experiments will be 
evaluated on a case-by-case basis. 

47. 299% pure; otherwise as for shotgun 
experiments. 


APPENDIX A 


Section I-E-4 states that exempt from 
these Guidelines are “certain specified re- 
combinant DNA molecules that consist en- 
tirely of DNA segments from different spe- 
cies that exchange DNA by known physio- 
logical processes, though one or more of the 
segments may be a synthetic equivalent. A 
list of such exchangers will be prepared and 
periodically revised by the Director, NIH, 
with advice of the Recombinant DNA Advi- 
sory Committee, after appropriate notice 
and opportunity for public comment (see 
Section IV-E-1-b-(1)-(d).) Certain classes 
are exempt as of publication of these Re- 
vised Guidelines. The list is in Appendix A.” 

Under exemption I-E-4 of these revised 
Guidelines are recombinant DNA molecules 
that are (1) composed entirely of DNA seg- 
ments from one or more of the organisms of 
the following classes, and (2) to be propagat- 
ed in any of the organisms listed below. 
(Classification of Bergey’s Manual of Deter- 
minative Bacteriology, eighth edition. R. E. 
Buchanan and N. E. Gibbons, editors. Wil- 
liams and Wilkins Company: Baltimore, 
1974.) 

Genus Escherichia 

Genus Shigella 

Genus Salmonella (including Arizona) 
. Genus Enterobacter 

Genus Citrobacter (including Levinea) 
. Genus Klebsiella 

. Erwinia amylovora 

. Pseudomonas aeruginosa 

. Serratia marcescens 


OMIA ewe 


APPENDIX B 


CLASSIFICATION OF MICROORGANISMS ON 
THE BASIS OF HAZARD 


I. Classification of Etiologic Agents on the 
Basis of Hazard (1) 


A. Class 1 Agents 


All bacterial, parasitic, fungal, viral, rick- 
ettsial, and chlamydial agents not included 
in higher classes. 


B. Class 2 Agents 
1. Bacterial Agents 


Actinobacillus—all species except. A. mallei, 
which is in Class 3 

Arizona hinshawii—all serotypes 

Bacillus anthracis 

Bordetelia—all species 

Borrelia recurrentis, B. vincenti 

Clostridium botulinum, Cl. chauvoei, Cl. 
haemolyticum, Cl. histolyticum, Cl. novyi, 
Cl. septicum, Cl. tetani 

Corynebacterium diptheriae, C. equi, C. hae- 
molyticum, C. pseudotuberculosis, C. pyo- 
genes, C. renale 

Diplococcus (Streptococcus) pneumoniae 

Erysipelothriz insidiosa 

Escherichia coli—all enteropathogenic sero- 
types 

Haemophilus ducreyi, H. influenzae 

Herellae vaginicola 

Klebsiella—all species and all serotypes 

Leptospira interrogans—all serotypes 

Listeria—all species 

Mima polymorpha 

Morazrella—all species 

Mycobacteria—all species 
listed in Class 3 

Mycoplasma—all species except Myco- 
plasma mycoides and Mycoplasma agalac- 
tiae, which are in Class 5 

Neisseria gonorrhoeae, N. meningitidis 

Pasteurella—all species except those listed 
in Class 3 

Salmonella—all species and all serotypes 

Shigella—all species and all serotypes 

Sphaerophorus necrophorus 

Staphylococcus aureus 

Streptobacillus moniliformis 

Streptococcus pyogenes 

Treponema carateum, T. pallidum, and T. 
pertenue 

Vibrio fetus, V. comma, including biotype El 
Tor, and V. parahemolyticus 


2. Fungal Agents 


‘Actinomycetes (including Nocardia species 
and Actinomyces species and Arachnia 
propionica) 

Blastomyces dermatitidis 

Cryptococcus neoformans 

Paracoccidioides brasiliensis 


except those 


3. Parasitic Agents 


Endamoeba histolytica 
Leishmania sp. 
Waegleria gruberi 
Toxoplasma gondii 
Toxrocara canis 
Trichinella spiralis 
Trypanosoma cruzi 


4. Viral, Rickettsial, and Chlamydial Agents 


Adenoviruses—human—all types 
Cache Valley virus 


‘Since the publication of the classification 
in 1974 [1], the Actinomycetes have been re- 
classified as bacterial rather than fungal 
agents. 
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Coxsackie A and B viruses 

Cytomegaloviruses 

Echoviruses—all types 

Encephalomyocarditis virus (EMC) 

Flanders virus 

Hart Park virus 

Hepatitis-associated antigen material 

Herpes viruses—except Herpesvirus simiae 
(Monkey B virus) which is in Class 4 

Corona viruses 

Influenza viruses—all types except A/PR8/ 
34, which is in Class 1 

Langat virus 

Lymphogranuloma venereum agent 

Measles virus 

Mumps virus 

Parainfluenza virus—all types except Par- 
ainfluenza virus 3, SF4 strain, which is in 
Class 1 

Polioviruses—all types, wild and attenuated 

Poxrviruses—all types except Alastrim, 
Smallpox, Monkey pox, and Whitepoz, 
which depending on experiments, are in 
Class 3 or Class 4 

Rabies virus—all strains except Rabies 
street virus, which should be classified in 
Class 3 when inoculated into carnivores 

Reoviruses—all types 

Respiratory syncytial virus 

Rhinoviruses—all types 

Rubella virus 

Simian viruses—all types except Herpes- 
virus simiae (Monkey B virus) and Mar- 
burg virus, which are in Class 4 

Sindbis virus 

Tensaw virus 

Turlock virus 

Vaccinia virus 

Varicella virus 

Vole rickettsia 5 

Yellow fever virus, 17D vaccine strain 


C. Class 3 Agents 
1. Bacterial Agents 


Actinobacillus mallei ? 

Bartonella—all species 

Brucella—all species 

Francisella tularensis 

Mycobacterium avium, M. bovis, M. tubercu- 
losis 

Pasteurella multocide type B (‘‘buffalo” and 
other foreign virulent strains ”) 

Pseudomonas pseudomallei * 

Yersenia pestis 


2. Fungal Agents 


Coccidioides immitis 
Histoplasma capsulatum 
Histoplasma capsulatum var. duboisii 


3. Parasitic Agents 
Schistosoma mansoni 
4. Viral, Rickettsial, and Chlamydial Agents 


Alastrim, Smallpox, Monkey pox, and White- 
pox, when used in vitro 

Arboviruses—all strains except those in 
Class 2 and 4 (Arboriruses indigenous to 
the United States are in Class 3, except 
those listed in Class 2. West Nile and Sem- 
liki Forest viruses may be classified up or 
down, depending on the conditions of use 
and geographical location of the labora- 
tory.) 


?USDA permit also required for import or 
‘interstate transport. 


PROPOSED RULES 


Dengue virus, when used for transmission or 
animal inoculation experiments 


Lymphocytic choriomeningitis virus (LCM) 
Psittacosis-Ornithosis-Trachoma group of 
agents 


Rabies street virus, when used in inocula- 
tions of carnivores (See Class 2) 

Rickettsia—all species except Vole rickettsia 
when used for transmission or animal in- 
oculation experiments 

Vesicular stomatitis virus ? 

Yellow fever virus—wild, when used in vitro 


D. Class 4 Agents 
1. Bacterial Agents 
None 
2. Fungal Agents 
None 
3. Parasitic Agents 
None 


4. Viral, Rickettsial, and Chlamydial Agents 


Alastrim, Smallpox, Monkey pox, and White- 
pox, when used for transmission or animal 
inoculation experiments 


Hemorrhagic fever agents, including Cri- 
mean hemorrhagic fever (Congo), Junin, 
and Machupo viruses, and others as yet 
undefined 


Herpesvirus simiae (Monkey B virus) 

Lassa virus 

Marburg virus 

Tick-borne encephalitis virus complex, in- 
cluding Russian spring-summer encephali- 
tis, Kyasanur forest disease, Omsk hemorr- 
hagic fever, and Central European en- 
cephalitis viruses 


Venezuelan equine encephalitis virus, epi- 
demic strains, when used for transmission 
or animal inoculation experiments 

Yellow fever virus—wild, when used for 


transmission or animal inoculation experi- 
ments 


é 


II. Classification of Oncogenic Viruses on 
the Basis of Potential Hazard (2) 


A. Low-Risk Oncogenic Viruses 


Rous Sarcoma 

SV-40 

CELO 

Ad7-SV40 

Polyoma 

Bovine papilloma 

Rat mammary tumor 

Avian Leukosis 

Murine Leukemia 

Murine Sarcoma 

Mouse mammary 
tumor 


Rat Leukemia 
Hamster Leukemia 
Bovine Leukemia 
Dog Sarcoma 
Mason-Pfizer 
Monkey Virus 
Marek’s 
Guinea Pig Herpes 
Lucké (Frog) 
Adenovirus 
Shope Fibroma 
Shope Papilloma 


B. Moderate-Risk Oncogenic Viruses 


Ad2-SV40 GaLV 
FeLV HV ateles 
HV Saimiri Yaba 
EBV . FeSV 
SSV-1 


60131 


III. Animal Pathogens (3) 


A. Animal disease organisms which are for- 
bidden entry into the United States by 
Law (CDC Class 5 agent) 


1. Foot and mouth disease virus 


B. Animal disease organisms and vectors 
which are forbidden entry into the United 
States by USDA Policy (CDC Class 5 
Agents) ? 


African horse sickness virus 

African swine fever virus 

Besnoitia besnoiti 

Borna disease virus 

Bovine infectious petechial fever 

Camel pox virus 

Ephemeral fever virus 

Fowl plague virus 

Goat pox virus 

Hog cholera virus 

Louping ill virus 

Lumpy skin disease virus 

Nairobi sheep disease virus 

Newcastle disease virus (Asiatic strains) 

Mycoplasma mycoides (contagious bovine 
pleuropneumonia) 

Mycoplasma agalactiae (contagious agalac- 
tia of sheep) 

Rickettsia ruminatium (heart water) 

Rift valley fever virus 

Rinderpest virus 

Sheep pox virus 

Swine vesicular disease virus 

Teschen disease virus. 

Trypanosoma vivar (Nagana) 

Trypanosoma evansi 

Theileria parva (East Coast fever) 

Theileria annulata 

Theileria lawrencei 

Theileria bovis 

Theileria hirci 

Vesicular exantema virus 

Wesselsbron disease virus 

Zyonema farciminosum (pseudofarcy) 
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